
GROUND-WATER RESOURCES DATA FOR 
WARREN COUNTY, PENNSYLVANIA

by Michael E. Moore, Pennsylvania Department of Conservation and Natural Resources, and 
Theodore F. Buckwalter, U.S. Geological Survey

U.S. Geological Survey 
Open-File Report 94-87

Prepared in cooperation with the

PENNSYLVANIA DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES, 
BUREAU OF TOPOGRAPHIC AND GEOLOGIC SURVEY

and the 

WARREN COUNTY COMMISSIONERS

Lemoyne, Pennsylvania 
1996



U.S. DEPARTMENT OF THE INTERIOR

BRUCE BABBITT, Secretary

U.S. GEOLOGICAL SURVEY

Gordon P. Eaton, Director

For additional information 
write to:

District Chief
U.S. Geological Survey
840 Market Street
Lemoyne, Pennsylvania 17043-1586

Copies of this report may be 
purchased from:

U.S. Geological Survey 
Branch of Information Services 
Box 25286 
Denver, Colorado 80225-0286



CONTENTS

Page

Abstract....................................................................................1
Introduction ................................................................................1

Purpose and scope....................................................................1
Study area...........................................................................1
Geologic setting......................................................................4
Well- and spring-numbering system.....................................................4
Acknowledgments....................................................................5

Data base...................................................................................6
References cited ............................................................................ 92
Glossary...................................................................................93

ILLUSTRATIONS 

Figures 1-3. Maps showing:

1. Population centers and major streams in Warren County ....................... 2

2. Townships and boroughs in Warren County................................... 3

3. Coverage of Warren County by 7-1/2-minute quadrangle maps ................. 4

4. Quadrangle maps showing location of data-collection sites:

a. Cherry Grove ............................................................ 55

b. Clarendon............................................................... 56

c. Cobham................................................................. 57

d. Columbus ............................................................... 58

e. Cornplanter Bridge ....................................................... 59

f. Cornplanter Run ......................................................... 60

g. Grand Valley............................................................. 61

h. Lottsville ................................................................ 62

i. Ludlow ................................................................. 63

j. Pittsfield ................................................................ 64

k. Russell.................................................................. 65

1. Scandia ................................................................. 66

m. Sheffield................................................................. 67

n. Spring Creek............................................................. 68

o. Sugar Grove ............................................................. 69

p. Tidioute................................................................. 70

q. Warren.................................................................. 71

r. Youngsville .............................................................. 72

5. Map showing location of water wells at Hillcrest Housing Development,
Warren County ............................................................ 73



TABLES

Page 

Table 1. Major hydrogeologic units in Warren County....................................... 5

2. Source and significance of selected constituents in ground water ...................... 7

3. Federal mandatory and recommended limits for selected constituents
in drinking water ............................................................. 9

4. Selected methods of removing or reducing concentrations of chemical
constituents in water ......................................................... 10

5. Records of wells in Warren County............................................... 11

6. Record of springs in Warren County.............................................. 36

7. Major constituents and organic compounds in water from wells and springs
in Warren County............................................................ 38

8. Dissolved trace constituents in water from wells and springs in Warren County........ 73

9. Volatile organic compounds in water from wells, abandoned oil wells, and
one spring in Warren County.................................................. 81

10. Daily maximum ground-water levels in well Wr-50, water years 1984-88 .............. 82

11. Daily maximum ground-water levels in well Wr-283, water years 1986-88 ............. 85

12. Daily maximum ground-water levels in well Wr-505, water year 1986................. 87

13. Daily maximum ground-water levels in well Wr-520, water year s 1986-88............. 88

14. Daily maximum ground-water levels in well Wr-522, water years 1986-87 ............. 90



CONVERSION FACTORS AND ABBREVIATIONS

Multir

inch (in.) 
foot (ft) 
mile (mi)

square mile (mi2)

gallon (gal)

gallon per minute (gal/min)

degree Fahrenheit (°F)

by. 

Length

25.4
0.3048
1.609

Area 

2.590

Volume 

3.785

Flow 

0.06308

Temperature 

°C=5/9 (°F-32)

To obtain

Specific capacity 

gallon per minute per foot [(gal/min)/ft] 0.2070

Other Abbreviations

millimeter
meter
kilometer

square kilometer

liter

liter per second

degree Celsius

liter per second per meter

Abbreviated water-quality units used in report: 
milligrams per liter (mg/L) 
micrograms per liter (ug/L)

Sea level: In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929 a geodetic 
datum derived from a general adjustment of the first-order level nets of the United States and Canada, for 
merly called Sea Level Datum of 1929.



GROUND-WATER RESOURCES DATA FOR 
WARREN COUNTY, PENNSYLVANIA

By Michael E. Moore, Hydrogeologist, Pennsylvania Department of Conservation and 
Natural Resources, Bureau of Topographic and Geologic Survey, and 
Theodore F. Buckwalter, Hydrologist, United States Geological Survey

ABSTRACT

This report presents lithologic, hydrologic, and chemical data collected during a study of the ground-water 
resources of Warren County, Pa. The study was conducted during 1983-90 by the U.S. Geological Survey, in 
cooperation with the Pennsylvania Department of Conservation and Natural Resources, Bureau of Topographic 
and Geologic Survey, and the Warren County Commissioners. The data include information on aquifers, water 
levels, and yields for about 600 wells, and records for 57 springs. Descriptions of aquifer lithology and chemical 
analyses of water samples collected at well and spring sites are provided. Chemical analyses include major 
cations, anions, nutrients, and selected trace elements. Also included are data on concentrations of volatile 
organic compounds, dissolved methane, ethane, propane, and total organic carbon. The report presents a 
summary of the source and significance of selected chemical constituents in ground water, a listing of Federal 
drinking water standards, and information on selected methods of removing or reducing concentrations of 
undesirable chemical constituents from water. Daily ground-water levels for five observation wells are tabulated. 
Maps of Warren County show the location of townships, boroughs, and 7-1/2-minute quadrangles. Data- 
collection sites are shown on 18 figures. A glossary is provided for readers unfamiliar with ground-water 
terminology.

INTRODUCTION

The U.S. Geological Survey (USGS), in cooperation with the Pennsylvania Department of Conservation 
and Natural Resources, Bureau of Topographic and Geologic Survey and the Warren County Commissioners, 
conducted a water-resources investigation of Warren County during October 1983 to September 1990. The 
purpose of the investigation was to describe the ground-water resources of the County and determine the effect, 
if any, of oil and gas development on the ground-water resources.

Ground water is a major source of supply for residential, municipal, industrial, and commercial use in 
Warren County. The information in this report can be used by government officials, resource planners, and 
others concerned with the development and management of the ground-water resources.

Purpose and Scope

This report provides a compilation of data collected during the countywide investigation of ground-water 
resources. Data tables and illustrations present the ground-water and water-quality data at data-collection sites. 
Maps show population centers, major streams, townships, boroughs, and coverage by 7-1/2-minute quadrangle 
maps.

Study Area

Warren County, with an area of 885 mi2 , is located in northwestern Pennsylvania (fig. 1). The county 
includes 6 boroughs and 21 townships (fig. 2), and Warren is the county seat. In 1987, the population of Warren 
County was about 45,300 (Pennsylvania State Data Center, 1988). Land use in Warren County consists of 
61.2 percent forest, 11.1 percent agriculture, 2.9 percent urban, and 24.8 percent miscellaneous 
(U.S. Department of Agriculture, 1974).

Warren County is drained by the Allegheny River and its tributaries. Tributary streams with large drainage 
areas in Warren County include Conewango, Brokenstraw, Caldwell, and West Branch Tionesta Creeks (fig. 1).

Figure 3 shows the coverage of Warren County by 7-1/2-minute quadrangle maps. In this report, locations 
of data-collection sites are shown on these 18 maps.
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Geologic Setting

Warren County is underlain by sedimentary rocks of Pennsylvanian age or older. In many places, these 
bedrock units are covered with varying thicknesses of unconsolidated sediments, largely of glacial origin. All of 
the unconsolidated and bedrock geologic units yield water somewhere in Warren County; consequently, for the 
purpose of this report, the geologic units are assumed to represent hydrogeologic units. A description of 
lithology of major geologic units and a listing of aquifer codes associated with these units are presented in 
table 1.

The Mississippian-age and older bedrock units in Warren County form a homocline striking nearly east- 
west and dipping to the south at about 22 ft/mi. A period of erosion of this homocline preceded the deposition of 
the Pottsville Formation. As a result, from north to south, the Pottsville Formation lies unconformably on 
progressively younger geologic units.

Well- and Spring-Numbering System

Wells and springs listed in this report are identified by unique numbers assigned by the USGS. The prefix 
"Wr" in the well numbers indicates the wells are in Warren County. The prefix "Wr SP" in the spring numbers 
indicates the springs ("SP") are in Warren County. Well and spring numbers are assigned when the sites are 
initially inventoried and are not necessarily sequential.



Table 1. Major hydrogeologic units in Warren County

Hydrogeologic unit
Unit 

abbreviation Age Lithology

Lhc3nsclidat9d Su^icial Units

Glacial outwash sand and gravel

Glacial drift
Ice-contact stratified sand and gravel

Colluvium

Alluvium

Alluvium and glacial lacustrine, 
undifferentiated

Pottsville Group

Shenango Formation 

Cuyahoga Formation 

Knapp Formation

112OTSH

112DRFT 
112ICCC

112CLVM

Pleistocene

Pleistocene 
Pleistocene

Pleistocene

112ALVM Pleistocene

112LAKE Pleistocene

Bedrock Units 

324PSVL Pennsylvanian

337SNNG 

337CYHG 

337KNPP

Cony Sandstone through Riceville Shale, 337CBCR
undivided 

Riceville Formation 341RCVL

Mississippian 

Mississippian 

Upper Devonian

Upper Devonian 

Upper Devonian

Oswayo Formation

Catskill and Venango Formations,
undifferentiated 

Venango Formation

Chadakoin Formation

Upper Devonian, undifferentiated

341OSWY Upper Devonian

341CRGS Upper Devonian 

341VNNG Upper Devonian

341CDKN Upper Devonian 

341DVNNU Upper Devonian

Acknowledgments

Stratified and sorted sand, gravel with 
minor amounts of till and clay

Till and some stratified sand and gravel
Variably stratified and sorted sand and 

gravel with minor amounts of till
Unsorted to poorly sorted, crudely 

stratified clay, silt, sand and platy 
siltstone and sandstone fragments

Stratified, poorly to moderately sorted, 
clay, silt, sand, gravel, and plate-shaped 
cobbles

Thin, stratified, poorly to moderately 
sorted, clay, silt, sand, gravel, and plate- 
shaped cobbles over thick blue-gray silt 
and clay

Coarse-grained sandstone, conglomerate,
and minor amounts of siltstone and
shale 

Sandstone with siltstone and minor
amounts of shale 

Silt and clay shales, siltstone, and minor
amounts of sandstone 

Sandstone, flat pebble conglomerate and
minor amounts of siltstone and silt
shale 

Siltstone, clay and silt shale, and
sandstone 

Fissile shale with minor, thin siltstone and
minor, thin, very fine grained and
locally calcareous sandstone 

Clay and silt shales, siltstone, minor
amounts of sandstone and rarely
argillaceous limestone 

Sandstone, siltstone, clay and silt shales,
and minor amounts of conglomerate 

Interbeds of clay and silt shales, siltstone
and sandstone with minor amounts of
conglomerate 

Interbeds of clay and silt shales, siltstone
and minor amounts of sandstone 

Unknown lithology. An assignment used
when the water-yielding unit is
unknown

The authors gratefully acknowledge the cooperation and assistance of the landowners, companies, 
municipalities, and local, state, and federal agencies who provided access to sites and information on water 
wells, springs, and abandoned oil wells. Special thanks are extended for the cooperation and assistance of the 
Warren County Commissioners and staff of the Warren County Courthouse.



DATA BASE

This report presents hydrologic data collected during the 1983-90 ground-water study. Some data are 
presented that predate this study; these supplemental data are included for historical purposes and to provide 
information where recent data were nonexistent or sparse for an area. Table 2 gives the source and significance 
of ground-water chemical constituents that were routinely analyzed in the laboratory. Table 3 gives federal 
mandatory and recommended limits for selected constituents in drinking water. This table allows the comparison 
of constituent concentrations in water samples to maximum contaminant levels (MCL's) and secondary 
maximum contaminant levels (SMCL's) established by the U.S. Environmental Protection Agency (USEPA). 
USEPA MCL's or SMCL's have not been established for several constituents in water samples analyzed in the 
laboratory including calcium, chloroform, magnesium, nickel, orthophosphorus, potassium, sodium, and 
strontium. Table 4 lists methods of removing or reducing concentrations of undesirable constituents from water.

Table 5 presents information on water wells inventoried during the study. This information includes 
location, construction details, yield, and field measurements of water quality. Because springs are an important 
water source to many residents in Warren County, table 6 presents data on their location, discharge, and field 
measurements of water quality.

Locations of wells and springs listed in tables 5 and 6 are shown on figures 4a-4r and on figure 5.

Many of the inventoried wells and springs were sampled for water-quality analyses. Analyses of the major 
constituents and organic compounds included field measurements of specific conductance and pH, and 
laboratory measurements of dissolved solids, hardness, calcium, magnesium, sodium, potassium, alkalinity, 
sulfate, chloride, fluoride, nitrate, orthophosphorus, total organic carbon, and total oil and grease (table 7). 
Selected ground-water samples also were analyzed in the laboratory for dissolved gases including methane, 
ethane, and propane (table 7). Concentrations of trace constituents in water samples are reported in table 8 for 
aluminum, arsenic, barium, cadmium, chromium, iron, lead, manganese, nickel, strontium, and zinc. Laboratory 
analyses of volatile organic compounds in water samples from wells, abandoned oil wells, and one spring are 
presented in table 9.

Continuous water-level data were collected at five observation wells. Daily maximum ground-water levels 
for wells Wr-50, Wr-283, Wr-505, Wr-520, and Wr-522 are given in tables 10-14.



Table 2. Source and significance of selected constituents in ground water

[Table compiled from Bates and Jackson, 1980; Buckwalter and others, 1981; Heath, 1983; Hem, 1985; Stoner and 
others, 1987; Thurman, 1985; U.S. Environmental Protection Agency, 1976; U.S. Environmental Protection Agency, 
1986; American Public Health Association, American Water Works Association, and Water Pollution Control 
Federation, 1980; and Wagner and Lytle, 1968; mg/L, milligram per liter]

Constituent Source or cause Significance Remarks

Alkalinity Primarily caused by the 
presence of bicarbonate, 
carbonate, and hydroxide.

Ability to neutralize acids. Alkalinity may be 
undesirable for public supplies when present in 
excessive concentrations.

Arsenic (As) Compounds of arsenic are
ubiquitous in nature and occur 
mostly as arsenides and 
arsenopyrites. Many industrial 
and agricultural uses.

Because small amounts of arsenic can be toxic to 
humans, it is considered a highly undesirable 
impurity in water supplies.

Barium (Ba) Occurs in nature chiefly as barite 
(BaSO4) and witherite (BaCO3). 
Common in brines that are 
associated with oil and gas 
production.

Because of the toxic effect on the heart and blood 
vessels, barium is considered an undesirable 
impurity in drinking water.

Calcium (Ca) and Dissolved from almost all soils 
magnesium (Mg) and rocks, especially limestone, 

dolomite, and gypsum. 
Calcium and magnesium are 
found in large quantities in 
some brines. Large quantities of 
magnesium are present in sea 
water.

In fresh water, calcium and magnesium are the 
major causes of water hardness.

Chloride (Cl) Dissolved from rocks and soils. 
Present in sewage. Found in 
large amounts in brines and sea 
water.

In large amounts, in combination with sodium, 
gives salty taste to drinking water. In large 
quantities, increases the corrosiveness of water. 
Above-average levels can indicate 
contamination by sewage, industrial waste, 
road-deicing chemicals, and brines.

Fluoride (F) Dissolved in small to minute 
quantities from most rocks and 
soils. Fluoride is often added to 
public water supplies.

Fluoride in drinking water reduces the incidence 
of tooth decay when water is consumed during 
the period of calcification. However, it may 
cause mottling of the teeth depending on the 
concentration of fluoride, age of the child, 
amount of drinking water consumed, and 
susceptibility of the individual.

Hardness Calcium and magnesium 
dissolved in the water.

Calcium and magnesium combine with soap to 
form an insoluble precipitate (curd) and thus 
hamper the formation of a lather. Hardness also 
affects the suitability of water for use in textile, 
paper, and certain other industries and in steam 
boilers and water heaters.

USGS classification of 
hardness (mg/L as 
CaCC»3): 0-60, soft; 
61-120, moderately 
hard; 121-180, hard; 
greater than 180, very 
hard

Iron (Fe) Dissolved from practically all 
rocks and soils. Also derived 
from iron pipes, pumps, and 
other equipment.

More than about 0.3 mg/L of iron can cause 
stains on laundry and plumbing fixtures. In 
higher concentrations, it gives water an 
unpleasant taste.

Methane, ethane, 
and propane

Common components of natural 
gas. Methane is a product of 
decay of organic substances. 
Methane in ground water may 
be derived from natural gas 
migrating from deeper rocks, 
landfills, and septic systems.

Methane is a colorless, odorless, and flammable 
gas. It can explode if mixed with oxygen and 
exposed to an ignition source such as an electric 
spark. Proper venting of water wells and well 
houses can prevent explosions. Methane may 
enter buildings especially through foundations, 
when shallow ground water is oversaturated 
with respect to methane.



Table 2. Source and significance of selected constituents in ground water Continued

Constituent Source or cause Significance Remarks

Manganese (Mn) Dissolved from many rocks and 
soils.

More than 0.05 mg/L can cause stains 
on laundry and plumbing fixtures. Use 
of oxidizers such as chlorine bleach 
aggravate these problems. In higher 
concentrations, it gives water an 
unpleasant taste.

Nitrate as 
nitrogen (N)

Decaying organic matter, 
sewage, and fertilizers principal
sources.

More than 10 mg/L nitrate (as nitrogen) 
may cause methemoglobinemia, a 
disease often fatal in infants.

pH (or hydrogen- 
ion activity)

Dissociation of water molecules 
and of acids and bases dissolved 
in water.

The pH of water is a measure of its 
reactive characteristics. Low values of 
pH, particularly below pH 4, indicate a 
corrosive water that will tend to 
dissolve metals and other substances 
that it contacts. High values of pH, 
particularly above pH 8.5, indicate an 
alkaline water that, on heating, will 
tend to form scale. The pH significantly 
affects the treatment and use of water.

pH values: less than 7, water 
is acidic; value of 7, water is 
neutral; more than 7, water is 
basic.

Phosphorus (P) The chief sources are fertilizer 
and detergents. Phosphorus is 
also present in very small 
quantities from most rocks and 
soils.

Not a problem at concentrations 
generally encountered in water.

Sodium (Na) and 
potassium (K)

Dissolved from almost all rocks 
and soils. Found in brines, sea 
water, and sewage.

Large amounts, in combination with 
chloride, give water a salty taste. 
Moderate quantities have little effect on 
the usefulness of water for most 
purposes.

Specific electrical 
conductance

Substances that form ions when 
dissolved in water.

Most substances dissolved in water 
dissociate into ions that can conduct an 
electrical current. Consequently, 
specific electrical conductance is a 
valuable indicator of the amount of 
material dissolved in water. The greater 
the conductance, the more mineralized 
the water.

Conductance values indicate 
the electrical conductivity, in 
microsiemens, of 1 cubic 
centimeter of water at a 
temperature of 25 degrees 
Celsius.

Sulfate (SO4) Dissolved from rocks and soils 
containing gypsum, iron sulfide 
(pyrite), and other sulfur 
compounds. Generally present 
in mine waters, sewage, and 
some industrial wastes.

Sulfate may cause detectable tastes at 
concentrations of 300-400 mg/L. At 
concentrations above 600 mg/L, sulfate 
may have a laxative effect.

Total dissolved 
solids

Mineral substances dissolved in 
water.

Total dissolved solids is a measure of 
the total amount of minerals dissolved 
in water and is useful in the evaluation 
of water quality. Water containing less 
than 500 mg/L dissolved solids is 
preferred for domestic use and for 
many industrial processes.

USGS classification of water 
based on total dissolved solids 
(mg/L): less than 1,000, fresh; 
1,000-3,000, slightly saline; 
3,000-10,000, moderately saline; 
10,000-35,000, very saline; more 
than 35,000, briny.



Table 2. Source and significance of selected constituents in ground water Continued

Constituent Source or cause Significance Remarks

Total oil and When shallow oil-bearing 
grease sandstones are present, for 

example, in Upper Devonian 
rocks that are part of the 
ground-water flow system, 
crude oil or its derivatives may 
be present in ground water as a 
result of natural processes. 
Natural oil seeps or "oil 
springs" also are evidence of 
crude oil occurrence or transport 
through the ground-water flow 
system. Other sources of oil and 
grease in ground water result 
from human activities such as 
spills, leaks, or oil and gas well 
drilling and development.

Federal water-quality criteria state that 
domestic water supplies should be 
virtually free from oil and grease, 
particularly from the tastes and odors 
caused by petroleum products.

The term "total oil and grease" 
is misleading; no known 
solvent will selectively dissolve 
only oil and grease. In the 
determination of oil and 
grease, an absolute quantity of 
a specific substance is not 
measured. Oils and greases are 
defined by the method used for 
their determination. Total oil 
and grease is any material 
recovered as a substance 
soluble in
trichlorotrifluoroethane. It 
includes other material 
extracted by the solvent from 
an acidified sample (such as 
sulfur compounds, certain 
dyes, and chlorophyll) and not 
volatilized during the analysis.

Total organic 
carbon (TOC)

Surface organic matter and 
kerogen (fossilized organic 
matter present in the geologic 
material of the aquifer) are 
common sources of total organic 
carbon. Other sources include a 
wide variety of organic acids, 
bacteria, and natural gas.

Total organic carbon is the sum of 
dissolved organic carbon and 
suspended organic carbon. High 
concentrations of total organic carbon 
are common in ground water associated 
with petroleum and oil-field brines.

Table 3. Federal mandatory and recommended limits for selected constituents in drinking water 

[Limits are in micrograms per liter except as indicated; mg/L, milligram per liter; -, no limit established]

Constituent
Aluminum
Arsenic
Barium
Benzene
Cadmium
Chloride (mg/L)
Chromium
Ethylbenzene
Fluoride (mg/L)
Iron
Lead

Mandatory
limit1

(Maximum
contaminant

level)
-

50
2,000

5
5
-

100
700

4
 

315

Recommended
limit2

(Secondary
maximum

contaminant
level)

50 to 200
 
~
-
-

250
 
-

2
300
-

Constituent
Manganese
Nitrate as

nitrogen (mg/L)
pH (units)
Sulfate (mg/L)
Toluene
Total dissolved

solids (mg/L)
Total xylenes
Zinc

Mandatory
limit1

(Maximum
contaminant

level)
-

10

-
-

1,000
-

10,000
 

Recommended
limit2

(Secondary
maximum

contaminant
level)

50
 

6.5 to 8.5
250
-

500

-
5,000

1 Maximum contaminant levels (MCL's) are levels of drinking-water contaminants that could cause health effects if exceeded, 
and are enforceable by law for public water supplies. The MCL's in this table are listed from U.S. Environmental Protection Agency 
(1991, p. 3,526-3,597).

2 Secondary maximum contaminant levels (SMCL's) are levels of drinking-water contaminants that are not health related and 
are intended to protect public welfare by establishing unenforceable guidelines on the taste, odor, or color of drinking water. The 
SMCL's in this table are listed from U.S. Environmental Protection Agency (1991, p. 3,526-3,597).

3 Action level, no more than 5 percent of the samples per month may be positive.



Table 4. Selected methods of removing or reducing concentrations of chemical constituents in water 

[From Paulachok and Wood, 1988, table 11, p. 44]

Problem 
constituent Symptoms Treatment processes

Hardness, calcium (Ca) 
and magnesium (Mg)

Forms scale in cooking 
utensils, pipes and 
plumbing fixtures; 
consumes soap.

1. Lime-soda treatment chemical reactions convert most 
Ca and Mg to insoluble calcium carbonate and 
magnesium hydroxide. The resulting precipitate can 
then be removed by sedimentation and filtration.

2. Ion exchange zeolite minerals of synthetic resin beads 
exchange sodium (Na) ions in their structure for Ca and 
Mg ions in the water. When their exchange capacity has 
been exhausted, they are regenerated by backflushing 
with a strong sodium chloride solution. The resin beads 
have a greater exchange capacity than the zeolite 
minerals.

Iron (Fe)

Manganese (Mn)

Forms reddish-brown 
stains on plumbing 
fixtures and laundry. 
May impart 
objectionable taste to 
food and beverages. A 
slimy deposit indicates 
the presence of iron 
bacteria.

Same objectionable 
symptoms as iron, but 
generally forms brown 
or black stains. 
Removal is more 
difficult and commonly 
less complete than iron.

1. Oxidation and filtration aeration of water or treatment 
with chloride or potassium permanganate convert most 
Fe and Mn to insoluble precipitates which can then be 
removed by sedimentation and filtration. Aeration is 
commonly used when the water contains little organic 
matter; the chemical agents are used when large 
amounts of organic material are present, as in ground 
water containing iron bacteria or in surface water. The 
pH of water to be treated should be alkaline before Fe 
or Mn removal is attempted.

2. Oxidation and filtration through manganese green 
sand the green sand liberates oxygen, which in 
contact with the water produces insoluble iron 
hydroxide and manganese oxide. When the available 
oxygen supply has been exhausted, the green sand is 
regenerated by backflushing a potassium 
permanganate solution through it.

3. Ion exchange (see above).

10



Table 5. Records of wells in Warren County

USGS well number: The number assigned by the U.S. Geological Survey (USGS) to identify the well. The prefix Wr 
before the well number signifies the well is in Warren County.

Driller license numbers and driller names:

-314 Fred Rickerson 0709
0053 C.T.Wilcox 0736
0061 Paul H. Shatter 0761
0067 Marshall Jennings 0796
0198 Eichelberger Well Drilling 0902
0224 McCray Brothers 0906
0269 Edward L. Dunlop 0975
0410 Moody Drilling Co., Inc. 1025
0424 Layne-New York Co., Inc. 1044
0649 Gillus Brothers 1085
0674 Ralph C. Parmenter 1088
0705 WK. Ansell 1094

John M. Streich 1159
E.A. Milliard 1212
Carl R. Johnson 1300
Max E. Hickernell 1375
Harry Brothers 1378 
Karls Comp. Water Sys. Co. 1393
Alfred L Burch 1410
Theodore Kocur, Jr. 1513
Lawrence Carr 1545
Nathan L Walters 1599
A.C. McConnell & Sons 1603
George H. Ackerman 1708

Hubert Saxton 
Garold L. Williams 
Lorenze Lee Hall 
Clarence L. Burrows 
Robert H. York 
Frank McCandless 
Curtin and Curtin 
Lloyd-Smith Co., Inc. 
Sheldon E. Baker 
Ziegler Well Service 
Roy D. Pittman 
Johnson's Drilling

Primary use of site: C, standby supply; O, observation; P, oil or gas; T, test; U, unused; W, withdrawal.

Primary use of water: C, commercial; H, domestic; N, industrial; P, public supply; R, recreation; S, stock; T, institution; 
U, unused; Z, other.

Topographic setting: H, hilltop; S, hillside; T, terrace; V, valley flat; W, upland draw.

Hydrogeologic unit: 112ALVM, alluvium; 112LAKE, alluvium and glacial lacustrine undifferentiated; 112CLVM,
colluvium; 112ICCC, ice-contact stratified sand and gravel; 112DRFT, glacial drift; 112OTSH, glacial outwash 
sand and gravel; 324PSVL, Pottsville Group; 337SNNG, Shenango Formation; 337CYHG, Cuyahoga 
Formation; 337KNPP, Knapp Formation; 337CBCR, Corry Sandstone through Riceville Shale undivided; 
341RCVL, Riceville Formation; 341OSWY, Oswayo Formation; 341CRGS, Catskill and Venango Formation 
undifferentiated; 341VNNG, Venango Formation; 341CDKN, Chadakoin Formation; 341DVNNU, Upper 
Devonian, undifferentiated.

Lithology: CLAY, clay; GRCL, gravel and clay; GRVL, gravel; SAND, sand; SDGL, sand and gravel; SDSL, sandstone 
and shale; SGVC, sand, gravel, and clay; SHLE, shale; SLSN, siltstone; SNDS, sandstone.

Water-bearing zonefsh Water-bearing zones in bedrock wells generally are fractures yielding water in sufficient 
quantities to be noted by well drillers. In wells in unconsolidated deposits, such as sand and gravel, water is 
transmitted in the pore space between mineral grains. Water-bearing zones identified in this table generally are 
either open to the well and contribute to the well yield or are sealed off with well casing and do not contribute to 
the well yield.

Reported yield: gal/min, gallons per minute.

Specific capacity: (gal/min)/ft, gallons per minute per foot of drawdown.

Measured yield discharge: gal/min, gallons per minute.

Specific conductance: u,S/cm, microsiemens per centimeter at 25 degrees Celsius.

Other abbreviations: DDMMSS, degrees, minutes, and seconds; -, no data available; <, less than.
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Table 5. Record of wells in Warren County Continued

USGS 
well 

number

Latitude/ 
longitude 

(DDMMSS)

Quadrangle 
name

Driller w p ary Altitude

Owner hcense drj||ed Useof Useof surface graphic 
number jt , setting

Hydro- 
geologic 

unit

IS,

415629 G7908Q2 &USS3&

Seandia
W-
37 4148270790544
50 414159 0792136

201 414246 0792716
202 414214 0792827
203 414133 0792848

2M 
207

209
210
211
212
213 
[m

216

Clarendon
Cobham
Tidioute
Tidioute
Tidioute

4144100792535 Tidioute 
4144310792428 Tidioute 
4144310792526 Tidioute 
4142530792455 Tidioute 
4143010792457 Tidioute

Tidioute

219 4139240792608 Tidioute
220 4139210792607 Tidioute
221 4139140792604 Tidioute
222 4140420792619 Tidioute
223 4140460792609 Tidioute

m $
127 414405:0791^1;

229 414245 0792724
230 414438 0792528
231 414213 0792435
232 414153 0792302
233 4142510792315

iSobham 
Tidioute 
Tidioute 
Tidioute 
Tidioute 
Tidioute

23S 4142476792314

239
240
241
242
243

454403 05S242S
4i4|p:|p|g5^: ;;
4143400791953 Cobham 
4143350791955 Cobham 
4143090792038 Cobham 
4143080792039 Cobham 
4143070792037 Cobham

Unknown
U.S. Geological Survey
Unknown
Gnall, P.
Zedonis, Edward

0906

0269
0269

m@?

wm

1972
1985
1980
1975
iPffl
im

m 
w 
vv

Vv

W
o
w 
w 
w

H
p
n
H
F 
H 
U 
H 
H 
H

IJ9Q 
1.200

UK 
L&B 
1,350 
1,210 
1,310 
1,690 
1,610

V
W 
V 
V 
S 
S 
H 
W

Robertson, G. 
Ambrose, Phillip 
Gebhardt, Harold 
Bialosky, G. 
Dashner, Eugene

»*
« * *

0269
1044
0269
0269
0269
mm

1982
1967
1977
1978
1982

M&rrfxnanl 
Memman ' vm

Welsch, D.
Setta, A.
Yonosko, M.
Tidioute Boy Scout Res.
Tidioute Boy Scout Res.

0269 1978
0269 1978
1599 1984
1378 1975
1378 1975

Davis> Robert - 1985 
0269 19fil

$Vaae;i 
Merroth, Charles S. 
Deerfield Township 
Sutton, R.L. 
Brown, Lorence F. 
Bookman, Walter

- mi
1599 1982
0269 1979
0269 1980
0269 1980
0269 1980

Zfibwaiks, WaK T S. 1044
1044

W H
Vv H
M
m 
w 
w 
w 
w 
w 
*r

m

w 
w 
w 
w 
w

w 
m

H
H, 
H 
H 
H 
H 
H

B 

y

H 
H 
H 
R
R

1 
H

%

W H
W T
W H
W H
W H

Vf *1

w m
m m

M 
H 
H
H 
H 
H 
H 
H

341CDKN
341VNNG
341RCVL
337SNNG
337SNNG

1,710
1,750
1,710
1,640
1,700*%i$r'

1,650
1,650
1,660
1,620
1,620

337CYHG 
337CYHG 
337CYHG 
337CYHG 
337CYHG

m
H 
H
H 
H 
H 
H 
H

H 
N
H 
H

337SNNG 
337SNNG 
337CYHG 
337CYHG 
337CYHG

1,360
1,730
1,680
1,590
1,730

S 
H 
H 
H 
H

US 
H

341RCVL 
337CYHG 
337CYHG 
337CYHG 
337SNNG

Carlock, C. 
McGrew, J. 
Small, Edward 
Egry, Sam 
Egry, Sam

1159
1159
1378
1378

1982
1982
1983
1983

W
W
W
W

H
H
H
H

1,220
1,200
1,170
1,170

S
V
V
V

341VNNG
341VNNG
112ICCC
112ICCC

1378 1983 W H 1,140 V 112OTSH
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Table 5. Record of wells in Warren County Continued

Casing

Lith- 
ology (feet)

r^j-»i-»#k» tf\

water-bearing 
Depth Diameter zone(s) 
(feet) (inches) (feet)

SNDS 

SHLE
-

SDSL

SDSL

11?Sp'

SHLE 

SHLE 

SHLE

SDSL

SDSL

iiSOSL
i«i
1 *.
IsipSL

SNDS

SDSL

SDSL

SHLE

SHLE

1 "
1 -  

&SO&
IPi:
1' -

SDSL
 

SHLE

SHLE

SDSL

gfp$|i-
1 " 

1 "
pM
IJ513SJI*:
SHLE
-

SDGL

SDGL

SDGL

78 

105
-

74

100

m

s
99 

180 

131

85

133

?r
Pa
129

3E2S

lir
80
87

127

147

173
+H-;

26S

95
&
80

94

83

130

84

74
   Hp;--

«&  

: $ir
pa
f-W-

-

69

80

84

40

46
-

51

54

43;

3d

40 

23 

51

52

24

28;

IP:

-~,

3ft:

ZAT

32

31

31

70

45
«
-

33;

IP
^

31

35

69

39

37
;.x;.53 *Sx S

~

m.
w
it
40

21

74

80

40

Water 
level 
(feet)

water 
level 

measured

Reported 
yield 

(gal/min)

Measured yield Field water quality

Specific USGS 
SpeClf^ Discharge Pum?"? Date conduc- pH well

[(g^St] (9a'/min) (S measured , ta  <units> nUmber 
(no/cm)^^rw^-~'^ SS^88^' "    -      **        --'   -j^i

"

-
6

6

6

6

: ;+(+ : ; ; : ; ; :

6 

6 

6

6

6

b
fv
~

6

6

6

6

6

6
«.
»-

&

6
 **

6

6

6

6

6
:-.- ::£,x:::Sx:x.

~

&

H

-& -  ,

6

6

6

6

6

50/61
-

66

34/80

72
.as

85 

162 

102

59

120

60

P9
-

m

39.90

28.30

49
-

IS
IS
73 

120 

80

55

73.80

45

ils
?9.op

SSL7Q

06-13-72

05-15-85

07-00-80

-

13X

05-00-82 

06-10-67 
06-28-77

11-00-79

05-16-85

B44KM!

<J^ (H$

«J5s2S^«5
OSS29*85

m^m
62

65

119

90/130

90/100
«
-

Sij-f1

^i
^
85

65

109

60

62
a; 'HP; *  = -

 »

43
I6fe

tri: fOfl~'*Vvt-'f OW:

85
-

-

-

 

22

63

94

90

90

l&l
   

69
?«
~

73.50

54.60

100

44

57.30
«-SQ S S:W

»

21
m

- -57s

70

35

47.40

45

8.92

08-00-78

08-00-78

09-00-84

07-08-75

07-09-75

sStifc
-

{few-jfy^
«
«

05-30-85

05-30-85

09-00-80

08-00-80

05-30-85

Ipifp^:

«

^TDHE^
mti^«5f
06?26s8&:
11-00-82

11-00-82

06-26-85

06-26-85

06-26-85

 

-

16

5
- ~

;

2

10
-

3
 ^

M
U
16

3
-

4

4
14-K

~

1

«

15
-

-

-

16
: x-x^ :-x

«*:

 

. ,. -M*  :  : :. -.

-

-

10

6

10

^17             ^J

Cf\ 
            OU

_ 201
_ _ . 9H9 £\}£.

_ _ _ _ _ ono^Wwr

^S T * ̂ M S^ ^ialw

j1 j i i i i 5
.24 5 - - 209 

_ 210
_ _ _ _ _ _ oil ^.11.

_ 212

.5 8 05-16-85 165 - 213

^s 10   ^   |y
«= «:«**»,». 21®

- - SS^9N8? IJS^ feS ^
?E?

« SJS-^J^: JHP ^::...2I8
_ 219

_ 99n
^£.\J

2.3 16 .5 - - - 221

- - - 05-29-85 222 6.9 222

- 05-29-85 163 7.0 223

255? &§' 221
D&2&rii &£ :7! 22S

4ft 1;^ -   . ,   22fc

« 32-7

- IppSS -66:- ^J 2E2S
- - - 05-30-85 193 6.9 229

.45 10 - 05-30-85 102 6.2 230

.15 4 - - 231

.45 14 - - 232

- - - 05-30-85 55 6.1 233
¥ Hli ii   i^^^^P^^5*^4-------     ^i^p^i

- - - K^QP8g: :1S && 2!p

, ^6;

« sif
SlS**S«g5 - - :|S:;: - :; «    x s ,:  - -    s- J84iS"-¥S :sJ!--?3t*:!:S x """v iUSS

.09 3 .5 - - - 239

1.0 10 .5 - - - 240

- - - 06-26-85 378 6.9 241

_ 242
_ _ _ _ _ 243

1

I

ill

:£:

II
f

;S

;l
1

SxSg

.;

:

I

x;xj
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Table 5. Record of wells in Warren County Continued

USGS Latitude/
well longitude

number (DDMMSS)

Quadrangle 
name

DriHer Primary AHftude Topo. Hy(Jro.

licen,fe drilled Use of Use of surface graPhic geologic
number site water (feet) setting unit

24S 4i431S0m&35 Cobham

282
283

2*? 
l;34£
249 414156 0792130
250 4141540792136
251 414153 0792137
252 414110 0792208
253 4141110792207

Cobham 
Cobham 
Cobham 
Cobham 
Cobham

4M043 0792352 Rdtoute

4140220792258 Tidioute
4140090792237 Tidioute
4138150792229 Cobham
4137480792233 Tidioute
4137460792232 Tidioute
4W45 B792233 lidioute

259
260
261
262
263

1264

266 3WW0792644
im 4140560292438
,;2£l:f 4140070792134
272 414043 0792022
273 414055 0792005
274 4141210791945
275 414132 0791951
276 414135 0791950

Cpbham 
Cobham 
Cobham 
Cobham 
Cobham 
Cobham

414144 0M48 Csbham

414206 Q7M9Q5
4|4;in OmSTS 
4141080791518 Cobham 
4140430791520 Cobham

mm
0269

1928

Fink,J. 
Unknown 
Delia
Conte, PC. 
Canter, F.

0269 1981
1378 1983
0269 1977
0761 1976
0269 1979

Pa. Dept 
e^A. 1595

Redick, Kenneth 
McMunn, J. 
McQuaid, R. 
Imhof, Frank 
Stewart, R.

0269
1159
1159
1159

W 
W 
W 
W 
W 
W

W
W

mz m
.
1984 W
1980 W
1979 W
1978 W
1981 W
wm m 

m 
r

Tidkjute Eforjongih: 0410;

Moore, G. 
Fry, D.
Zawistowsk, Thaddeus 
Whaling, John 
Gregor, P.

0269
0269
1212
1159
1159

1159

Osheimer, Frank 
Heyer, Alfred C.

0906
0269

W 
W 
W

m
1978 W
1979 W 
1978 
1977 
1979 
t9W" W 

197? W
m 
to
w

1976 W 
1978 W

M
m

1 .
H 
H 
H 
H 
H 
W

m 
p
H

H 
H 
H 
H 
H

h 

t

m
H 
H 
H 
H 
H

*$3^::S:Sffi^
::!**»«:« .>»  : M^^ffmmm

v i^iii^iiw
mm v

f
V 112OTSH 
V 341VNNG 
V 341VNNG 
V 112OTSH 
V 112OTSH 

*W

¥V      - 

lyil
1,150
1,180
1,180
1,100
1,110

1,680 
1,720 
1,630 
1,640 
1,640 
MS

1287® 
1,770 
1,680 
1,840 
1,790 
1,790

H 1,840 
H 1,680

H 337CYHG 
H 337SNNG 
H 337CYHG 
H 337CYHG 
H 337KNPP 
W 
H

H 
S 
H 
H 
H

337CYHG
337CYHG
324PSVL
337SNNG
337SNNG

337SNNG 
337CYHG

284
285

m?

291

292

293

294

295

4140480791516 Cobham 

4141060791510 Cobham

Clarendon 
Clarendon

4144510791847 Cobham 
4144510791837 Cobham 
4143170791958 Cobham 
4142370792049 Cobham 
4142340792043 Cobham

Flick, K. 
Pacona, John

^-I6tjg?ne:

Coieman. Harold J.

MacMurdo, George 
Page, Jim 
Molle, Caroline B. 
Minahan, J. 
Snavley, D.

0269 1980
0906 1976

mm

Oi)67:

w 
w

w 
m

,,..,:,,:A

0269 1978 W
0269 1979 W

1977 W
1599 1985 W
1599 1983 W

1,690
1,840
 W*

IJ41 
L25G 
Mffl

H 
H

m 
m

H 1,140
H 1,160
H 1,120
H 1,160
H 1,200

S 
S

P 
S
S

Jt
V 
V 
V 
V
S

337CYHG
337SNNG

: |jpl||ll

iizarsH
112OTSH 
112OTSH
341VNNG
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Table 5. Record of wells in Warren County Continued

Casing

Lith- 
ology

SSf
'SEGL

SEGT
SDSL
SDGL

-

SDSL
SDGL
SDGL

?;SJ!p2&-

iB.~-
SDSL
SDSL
SHLE
SDSL

;3SME
:

;!&X*L
im&M.,
SDSL
SHLE

-

SDSL
SDSL

^SDSlif"
JSEJSL
fltei
i
^N^Sli
SDSL
SHLE

-

SHLE
SDSL

fMir"
liHEkf
i&$&

SDGL
SDGL

-

SDGL
SDSL

Depth 
of well Depth Diameter 

<feet) (feet) (inches)

m
w
69

s£
44

100
67
38
37
-p

60 
36

162
89

229
218
228
196

5
47

mt
165
92

157
120
99

OP
135
414
178
158
90
-

100
130W"'

StJ

so
M
m
60
65
34
48
86

06
6?
6ft

i.
35
43
43
-

38

57 

35
21
-

20
43
m*
33

12$.
35
53
34
27
302^
jt
33

18
59
-

40
18"W^'

4f)
«

-43:

60
55
-

49
40

»

:
6
6
6
-

6
fi

.....I.......
6
-

6
6
;fe
&

;8

$
6

6
6

6
6

:& 

£
;6

6
6
-

6
6

.:. Kg Si.-;

4
-

5

6
6
-

6
6

Depth to 
water-bearing 

zone(s) 
(feet)

"""'>> : x:S!^:-::>£>:-:£:-£ '"

44
-
-
45
-

W

26
.........M

-
68
- '

125/180
135/215
8Q/12&
IMS

-

lp
148
81
94
80
75

 ~j£"

m
m
:*** 

70
-

50
-

:: ioti»
^.
.^
.^

-
-
-
-
68

Water 
level 
(feet)

51

35*

29
43.20
43
13.40
27

p
55
49

130
140
170
103

S
^45

f$
135
57
93
-

55

103
85
^:

:
46.10
-

40

44.70
.,-

^
:^.

10,40

30
30
10.90
35
 

Date . 
water 
level 

measured

"22!
T""-:

05-00-81
06-26-85
06-26-85
06-26-85
11-00-79

«
00-00-84
09-00-80
07-00-79
08-00-78
08-00-81
m*mm

SSS
05^17^5::
mm-m.
10-00-78
10-00-79
09-06-78

-
10-00-79

TE5
06-QO^
[&ttom
 

07-17-85
-

10-00-80
07-17-85

~
*~
**

my&m.
,: 05^00^9:

06-00-78
04-00-79
08-06-85
05-00-85

 

Measured yield Field water quality

Reported Soecific USGS 
yield Recife Discharge ^^ Date conduc- pH well

* 1:1

m
- A

.80
1

.03
_ _

16

: If" ~
m

: ^
_  

.06

.06

.06

.16
,u&

+>*: +r*:

35,7
5-

.32
1.1

.03
3

1ft Q^ -y- --.--

* " «^55 g^
8
_ _ _ _

1 .5 - -
06-26-85 212

.5 - -
- mmm im

ffi BJ ^ ^
tv «? :

ft} '1 ,,, .^

_ _ _ _

2
5 .3 - -
4 .5 06-27-85 205
7 .5 06-27-85 212
4 $ !#N?7W :$|l-
X .;>:. !~- :»»

~ QM&W mis
m m 8&Mm\ :310

f^?:^|; (§7,

8 - - -
16 .5 - -
2 .3 - -
_ _ _ _

.14 5 .5 - -

m * i
M

M

5
.06
.07
.02

5
&

«
«

? ,V
16
10
..

12
15

*a- ^ .^ _
<i ... ^ ~

'*** *»: *i» aii

3 .5 07-25-85 220
2 2 - -
1
_ _   _
~  --;_:: .0^J^i85" 3w-

  * ~ ^N18«8S I?0
^ - fl^lS-^S tSS1

8W' :, f^,,2,
_ _ _ _

08-06-85 277
08-06-85 214

_
_ _ _ _

*w vm
- Ill
- 246

- 249
- 250
- 251
7.4 252
- 253
w -;2S4

- 259
- 260
- 261
7.1 262
7.2 263
$$ £ffi

&9 266
- mi
- 2N
- 272
- 273
- 274
- 275
- 276

" '!"5:.lj^3?S:|:25r?:S

- IP
- lap;

- S
6.5 283
-

- 284
- 285
~ ill-
 * m-

* 288

- 291
7.0 292
6.8 293
- 294
~ 295

 >:£ 

:£:|?:

1

il

1
Si

;¥f

II

«

i

1

:S
vS

1

SwSS
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Table 5. Record of wells in Warren County Continued

USGS Latitude/
well longitude

number (DDMMSS)

_ . . Quadrangle Driller
Owner Year

Primary

license drilled Use of Use of 
number site water

Altitude 
  of land

(feet)

Topo- Hydro- 
graphic geologic 
setting unit

301
302
303
304
305
306
m

311
312
313
314
315

  && 

111 ^
:«£::::::::; *

111 3*9 
f 3p

321
322
323
324
325

327

413758 0792407
414949 0790539
414949 0790528
414945 0790533
415039 0790736

Tidioute
Clarendon
Clarendon
Clarendon
Warren

41S15&Q7S063&

415121 0790701
415037 0790734
415039 0790724
415036 0790727
4143070792744

Clarendon
Warren
Clarendon
Clarendon
Tidioute

Glarendan

4153330790700 Scandia
4152370790510 Scandia
4152510790817 Russell
4153150790818 Russell
4153290790657 Scandia

331 4151200790555 Clarendon
332 4153180790330 Scandia
333 4150130790659 Clarendon
334 4153210790327 Scandia
335 4144380790402 Sheffield

m
Sheffield

341 4141530790819 Cherry Grove
342 4141540790816 Cherry Grove
343 4142430790653 Sheffield
344 4141490790827 Cherry Grove
345 4141430790837 Cherry Grove

m& v>i
Morcow, y

Gentor, Robert 
Undzius, Felix 
Sterling, Kenneth W. 
Johnson, S. 
Lyle, Raymond

mm mm m

w 
w 
w 
w 
w

1599 1984
1985

1603 1981
1378 1981

1985

ISainin. flhartes w
!P»
9906

Knopf, B.
Stenstrom, Derwin 
Belz, Robert W. 
Johnson, Harris E. 
Bajorek, Karen

1378 1979
0053 1957
0709 1962
0053 1969

1985

M,

w 
w 
w 
w

w
it

N
H 
H 
H 
H 
H 
H 
H"W

H 
H 
H

H 
H 
H 
H 
H

N

LltQ

L090

1,100
1,240
1,230
1,210
1,400

112OTSH 
112OTSH 
112OTSH 
112OTSH 
341VNNG

1,810
1..810

1,550
1,380
1,370
1,390
1,460

'W

M. 

W

V 
V 
V 
V
s
T
5

f

S 341VNNG 
W 341VNNG 
S 341VNNG 
H 341VNNG 
S 341RCVL 
V

Renton, Robert 
Matteson Sr,. : aJvin

3985 
1378 i§85

WM&, Riefcard 
Weirick, Fay 
Craig, Forrest 
Schmeidel, R. 
Schumann, James 
Harlan, T.

W67 
1393 1979 
0067 1979 
1378 1982 
0067 1982 
1378 1984

w

W 
W 
W 
W 
W

Ji
H

H
H 
H 
H 
H 
H

1,320
1,930
1,240
1,220
1,340

,8 
i, JfctfMf Hi

mm mm

v
¥ 
V 
H 
V 
V 
V
m
m

112OTSH
337KNPP
341CDKN
112OTSH
112OTSH

Murnaghan, J. 
Valone, J. 
Walters, James 
Bargerstock, G. 
Tiona Forest Products

im 
mm »
0067 1984
0906 1984

1958
0067 1985
0705 1968;:^Hir

Antheras Ralph

w 
w 
w 
w 
w 
w

w

H 
H 
H 
H 
H 
N
w

1,540
1,990
1,240
1,990
1350

'5: 

V 
S 
V
w
V

m

341VNNG
341OSWY
112OTSH
341OSWY
112LAKE

Hornburg, Norman 
Hornburg, Tim 
Burke, Clyde 
Bair, Floyd H. 
Anderson, Russell

,.,.,.,,...,,., J&J.. 
1985 W

1378 1981 W
0067 1979 W
1410 1977 W

H 
H 
H 
H

1,950
1,950
1,970
1,950

H 324PSVL
H 324PSVL
H 324PSVL
H 324PSVL

0906 1974 W H 1,940 H 325PSVL
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Table 5. Record of wells in Warren County Continued

Casing

Lith- 

ology

! SDGL

&EJGL:'#&-

-

SDGL

GRVL
-

I? -«^

:'$E3$Ii

SJiLE
tspm

Depth 
of well 
(feet)

^m "  

m
2f>

21
-

72

30

130
240 :

3KJP

230

y?

water-bearing 
Depth Diameter Zone(s) 
(feet) (inches) (feet)

m
U

ffi
:P'

19
-

70

30
-

2fl
W

3&

m

J

t>

6
-

6

6
-

:6
-^

*
;fc.

 

r_

,~

-

-

-

-

5S/372:/2;l85-"

fcww
40/48/150:

im
iyyilijs;m ,^

SHLE
 

-

-

-

;|ferkE
; ;MiL
GJfVl

fiisLL

Sim

GRCL

SHLE

SHLE

GRCL

GRCL

160

130

126

160

190

:%5fc

MO
 42

£L4

126

105

73

80

67

76

26

108
-

60
-

150
m
42
lie
126

84

40

20

67

52

6

6
-

6
-
* 

£

&

: 

&

6

6

6

5

6

50/80/125

112
-

-

-

VM.

89
TT-

  

:**

43/67/73/95
-

48
-

 

Water 
level 
(feet)

18

12.80

6.75
-

35

25
-

_

-,

4E5DS

m
m
40.90

60

76
-

105

64;;
mm.
P
m
66;
40

30

23.70

30

42

f^!r
iSHEEE;
; :SPSji;

SHLE

SDSL

SDGL

SDSL

SDGL
:̂ W$FL

xSsyi
IHPi,"ssm

iSfNfDS?
-

SNDS

SNDS

SDSL

SDSL

m
m
163?

60

210

90

94

31

29
30
 M
:82

:::,;$58l,.

170

100

80

68

165

40

21
ts
31

76
-

72

31
'29"

31:

y
52

:-41i

-

21

9

21

21

8
c

I

5

6
-

5

6

r
A

& 

s
s $;
-

6

5

6

6

P
5^5T

50/60

135/190
-

-

-
-^ y

-K

.~

:«

s*. ___ :..¥:^:::.,,,,.i::,..
-

22/41/68/73

60/80

45
-

48

P
30:

40
-

-

54

10v m
m

SS2

10;
....¥5§i;8&i

-

30

30

45
-

Date . 
water 
level 

measured

otiHiji^ss;

08-06-85

-

07-00-81

10-00-81

-

._,

:«-

*&&$&

JS«0I:^9

||£&y&v

11-06-85

11-21-57

08-07-85

-

08-14-85

0£44*£5
SSMM
RfrimgS

00-0^5

&wm
06-19-79

11-21-79

08-28-85

07-17-82

05-15-84

Measured yield Field water quality

Reported 
yield Specific Djsch Pumping Dgte 

(gal/min) capacity period easured [(gal/min)/ft] (9al/min) (hours) measured

|/X .. ... .... -^
KJ *" ^^ iit! "

te ~

' '- 15 ^ 3- 63^1fri8S

.86 6 .3 08-06-85
08-06-85

2.1 15 - 08-06-85
9f)£AJ

08-07-85

 ,.   _ _. |[j$HJ5£85:.

$ w :«. : 

KJ H-^hiSS-

J$l 2 ;o v

.x-JSilOsiiili^yilKiy^^x^^^^^
7 _ _ _ _

- - - - 08-07-85

- - - 08-07-85

10 08-07-85

- - - 08-14-85

- 08~t4£S
s ^ , w eiy^iis
iti « Ss^i*^
« _ -i i-,; --.

J7: JS I 08^8:^85

.60 30 - -

6 - - - 08-28-85

4 - - - 08-28-85
10 -
7 _ _ _ _

Specific 
conduc- pH 
tance (units) 

(nS/cm)

^

J245;:

254

440

206
-

271

3#0
 »

140
-

ppjpi
-

295

400

277

470

680
tm
Je5

»«.
J7?
-

165

325
-

 

-

^£3

7.2

6.4

6.9
-

6.8
i?;CJ

~

7.4
-

Jill;!:;:

-

7.2

7.3
-

7.1

3L2
^
:»»

 i~

g^S
-
6.6

6.7
-

 

uses
well

5
29?

301
302

303

304

305

m
30?
308:

3d9:

,ao.
311

312

313

314

315

316

|p
3l8:
339:

32Q;

321

322

323

324

325

I

is

II

II
':¥:¥

11

 
;I;

ill

£?

1
i
?s

5SS ' n " --«-..
QMil
RSri lt«8ii

12-20-84

-

-

08-28-85

03-09-68
 1l$$iP"

fi^ps
&9^iMs>

:QS^23sp

L.^ifcg^SB?^
-

09-18-85

08-02-79

09-10-77

-

*-»*? t .ti . ^^'

K ii i: ii i
ij: v

fe ~r -r r^. .m ^

1.4 7 .5
J ~~      

----- 08-28-85

.60 12 1 -

.37 6 2 09-18-85;6T" "'s v "^"" "- ^:::"":  
m -  

i«S! 8 16 m^f^SS

m - -   MB-iSS
......^:.,:-;,..,,.,j;:J?.^;:;s::::;::::.,;;:^^
----- 09-18-85

4 - - - 09-18-85

.50 10 1 -

.27 4 1
iniu        

J83

',
-
-

255
-

205
" -

r*

168
tefe

;:,J8*d

203

258
-

-

 

».*

"T.

-
-
6.7
-
6.6
^

- 

ri
foj

yig^g;:::

5.6

5.4
-

-

-

£&
slu;
331

332

333

334

335

iir
$W
?38
339::;

:i$$i
341

342

343

344

345

1
1
£i;

"1

?S
.1

|
ill
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Table 5. Record of wells in Warren County Continued

USGS Latitude/
well longitude

number (DDMMSS)

Quadrangle 
name Owner

°*' year """"* SS? ^opo- Hydro-
cense drilled Use of Use of

number site ^^

347

W

351 4140270790119 Sheffield
352 4139350790141 Sheffield
353 4149500790537 Clarendon
354 4150050790801 Warren
355 4150090790756 Warren

%5S 415007:07988051 : VVairer*  

361
362
363
364
365
%££3OO:

||::36&

371
372
373
374
375

381
382
383
384
385

391
392
393
394
395

414937 0790716
414935 0790714
414934 0790722
414935 0790718 
414935 0790718 
434935 Q7W18 
4*48430799232

Clarendon 
Clarendon 
Clarendon 
Clarendon 
Clarendon

Warren

4149520798251
415042 0793631
415022 0793138
415045 0793631
4149570793614
415153 0793121
^^mmmm

Waraen 
Spring Creek 
Spring Creek 
Spring Creek 
Spring Creek 
Spring Creek

liotii^as ::-::::W

Spring C,reeK: 
Grand/Valley

415200 0793116
415240 0793153
4152400793140
4151270793031
4150560792845

Spring Creek 
Columbus 
Columbus 
Spring Creek 
Pittsfield

414^310783404 Spring Greek

4156370793411 Columbus 
4148330792732 Pittsfield 
4148520790942 Warren 
4148550790943 Warren 
4152080791241 Warren

;'liap8l;Mtiip': 

Trappe, Richard
- m® W

0761 1985
m -us® w 1J2&OT1 
& ys48 y

Pittock, Gary 
Kunselman, J. 
Valentine, Glen 
GTE Sylvania 
GTE Sylvania

0067 1973
1410 1980
0067 1980

1986
1986

W 
W 
W 
W 
W

|^|(^iSna|;F^gB::iE;i|, 
United Refining Co. 
United Refining Co. 
United Refining Co. 
United Refining Co. 
United Refining Co. 
UiMted KeBning JUra

1513 1980
1513 1981
1513 1984
1513 1981
1513 1981

Lifted ReiHittng £& 
Toplovick, Frank 
Gibas, Donald 
Deprospo, J. 
Flowers, G. 
Allison, A.

wm
1378 1981
0975 1966
1378 1981
1300 1983
1378 1985

W 
W 
W 
W 
O

y 
i 
t
T 
W 
W 
W 
W 
W

H 
H 
H
N 
N 

If
m 
m
m

N 
N 
N 
N 
U

I 
U' 

H 
H 
H 
H 
H

1,420
1,400
1,240
1,190
1,190

V 112CLVM
V 112CLVM
V 112OTSH
V 112OTSH
V 112OTSH

1,190 V 112OTSH
1,190 V 112OTSH
1,180 V 112OTSH
1,190 V 112OTSH
1,190 V 112OTSH
1 ion KI I TjrTf7YT^l I
£* fSrw: T ft*iStrf:*:*3!l^

ixm y mm&i
im « iipip

UBfr «
1,880 H 337CYHG
1,680 H 337CBCR
1,860 W 337CYHG
1,770 H 337CBCR
1,390 T 112ICCC

Graig, UallasiE 
Mi^irnari^ Rcijertig, 
Spaeder, WC. 
Hileman, James 
Jackman, Bud 
McChesney, W 
Brown, Robert

m$
1378
ijsm
1378 1985
0906 1976
0906 1975
1378 1983
0975 1967
mm :iss>
0975 1^7

W |i;

VV H:
w m

1/158

W H 1,370
W H 1,420
W H 1,410
W H 1^80
W H 1^60
w n -ts$r
W Hi

V!

v

m 
v
V 
H 
V 
V 
V 
IT 
V

112ICCC 
112ICCC
341VNNG
112OTSH
112OTSH

i joiffi V

Reiff, William 
Wojtowicz, J. 
Gustavson, Alien 
Harris, J. 
Emhart, Donald

1378 1985
1378 1978
0761 1978
0761 1983

W 
W 
W 
W

H 
H 
H 
H

1,450
1,310
1,870
1,860

V 341CDKN
V 112OTSH
H 341RCVL
H 337KNPP

1378 1982 W H 1,660 W 341VNNG
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Table 5. Record of wells in Warren County Continued

Casing

Lith- 
ology

MiEMs!£
GRCL
GRVL

-
-
-

i ~

ISEfCa.
%$$$&£

GRVL
SDGL
GRVL
SDGL
SDGL

Sim

;SL.
SHLE
SHLE
SHLE
SNDS
GRVL

tJNyj
C3KN&
:SMLE

:ip&i

GRVL
-

SHLE
GRVL
GRVL

IjiRVIL
Ife

SHLE
GRVL
SHLE
SHLE
SHLE

PlonthLJOJJII 1

of well 
(feet)

J28

74
75
57
-
-

-

m

72
70
69
72
72

68
m

64
160
55

160
142
127

m
tm
tm

40
45
75
60
42

1
m
m
60
42

260
200
140

water-bearing 
Depth Diameter zone(s) 
(feet) (inches) (feet)

iw

54
60
57
-
-

 

m

72
70
69
72
72

n
m
hS

^
27
22
58

110

Water 
level 
(feet)

 :-:-:-:-:-:-x-x-:v:-:-:-:  : : : : : : : : : : : : :: : : : : : : : : : : : : ; : :-: : :  *« »: *« 
:^;^«  . .v.v,,,,: :,,.-.^-,.^..^X.:.;: ::^^,,^^^^,,,^v.^^ ^^4Q:

A. ^ ^
«:: "* *"

Si; -^ 10 

5-39

6
5

_

- -

 

life 33 

18
16 46
18 48
16 66
6

E& 48
fe 33^58

^ I

6
8
6
6

45
32
-

14.50
" ii~  " '

16
23.50
24
26.20
26.40
MM

m

i
-
-
-
 

Df Reported:ate,r yield
rJasld <9al/min>

ta ^&^s;

10-18-73
06-14-80
04-11-80

1000
10-09-79

5P9

lmL.1
09-01-80
04-30-81
05-22-84
11-15-81
05-07-86

EMM

T&TS^

8&8G-84:
  3

_

  3
_ _

Measured yield Field water quality

Specific ,_. .caoacitv Dischar9e capacity
[(gal/min)/ft] w '

6.0
.67
.67
-

5,100

-

 

6,300
8,100
8,300
8,100

46

S3)
*1

-

.67
-

20

m

30
10
10
-

500

* 

^!L,
900
750

1,200
1,000

60

P

m
m

-
10
-

20
127 6 - 7 7
aftPiSilPsliig^ mt^Sgmn^J'-vvvvv^.,;.;.;....;^.............;...;......^

S3 it- ^. -^ ^   i& Id

??
29
m
40
46
31
-

42

m
47

12
37
-
-

21
22

fe
£
A *

6 -
6
6

_

6

J I

^ :,,,, I,,

6
_

135/165
6 40/150/175
6

~,
~
**
-
-
-

34.30
-

:^

*»:

9.70
-
-
-
~

fy
Ui

^
_
_
_

07-09-86
-

*"

m

07-09-86 10
10

- -
- -

8

*~
"/

1C
10
3
-

10
15

m

.:.--l&4

 

~

.27

.36
 

 
7

IS
10
3
-

10
15

W

-i
 
-

8
9
-

Pumping Date 
period . (hours) measured

"-"""" w$mm

.5 11-07-85
2

.8
04-22-86
04-22-86

y ««
i ^^
9
4
- -
- -

*£ " --------- .-*  

~.

1

.3 06-25-86
1 06-25-86

.3
3

3

ti&mm
J8

3 06-26*86
.3 06-26-86

06-26-86

- -
.3 07-09-86

2 _

2  **

JJ jj)^iyiqirj^

S;: :;:fi!M)9^S

.3 07-09-86

.3 07-23-86
2 07-10-86
1 07-10-86

.3 07-10-86

Specific USGS 
conduc- pH we" 
tance (units) number 

(nS/cm)

Ip 

180
m
290
-
-

690
440"^

*W

-
-
-
-

~

».

95
155
-
-

i
36^
^

25®
250
325
-

225
-

33S:

KfUO
2^5;
345
235
140
155
210

"M W

** * \i&
! :  * itJFKF.

1^6 050
7.7 351
- 352
- 353
- 354
- 355

^ 3S8

i* JS
- 361
- 362
- 363
- 364
- 365 

366

» 36?

S
6.5 371
6.8 372
- 373
- 374
- 375

?4: ;pg
- P*
5. J 380
7.3 381
7.2 382
- 383
6.7 384
- 385

b$ &ti
&^: :390
6.4 391
6.5 392
6.0 393
6.3 394
6.3 395

: ::x

jl

i
i

I
i
M

I

1
:|:|:|:

wft

1

II
;,m
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Table 5. Record of wells in Warren County Continued

USGS Latitude/
well longitude

number (DDMMSS)

Quadrangle 
name

Driller Ycjf Primafy ffgg Topo- Hydro-
license drilled Use of Use of surface graf>hiC 9e0l°9iC
number site water (feet) setting unit

fe?398

401
402
403
404
405

lit*

.M.
411
412
413
414
415 

"43fe

439

441
442
443
444
445

4151460790930 Warren
4150400791336 Warren
4150450791331 Warren
4156040793454 Columbus
4148310792721 Pittsfield

Fiifeftefd;

4146170792637 Pittsfield
4148430792308 Pittsfield
4148560792305 Pittsfield
4150210792306 Pittsfield
4147240792304 Pittsfield

Pittsfield

mmmm

421 414908 0792608
422 415033 0792358
423 415356 0792503
424 415226 0792406
425 415422 0792554

42£

431 415650 0792602
432 4156110792546
433 414859 0792309
434 415017 0792301
435 414643 0792632

Pittsfield 
Pittsfield 
Lottsville 
Pittsfield 
Lottsville

Lottsville 
Lottsville 
Pittsfield 
Pittsfield 
Pittsfield

immm
Letrsvilie

4154540792526 Lottsville
4148500790946 Warren
4152270790930 Warren
4157170792603 Lottsville
4157560792403 Lottsville

WiLliami, mm
im

Anthony, Robert 
Willow Court Trailer Pk. 
Darling, A. 
Stocton, Charles 
Eastman, Earl

Weaver, Joseph

Eastman, Louis 
Hansen, Alien 
Morris, Charles 
Gantz, Robert 
Bosko, R.

Saight SE* Sidney

Moore, R. 
Long, Rudolph 
Nelson, Martin 
Sproveri, William 
Black, Doug

j Telin

Dalrymple, Brad 
Mallery, Harold 
Granda, B. 
Fehlman, Ron 
Donahue, Mary

Sted.

Wrightsville VFD 
Calbert, D. 
Hammerbeck, Robert 
Briggs, Richard 
Baverle, George

0067 1977
1378 1982
1378 1979
0224 1979
1044 1966

W 
W 
W 
W 
W

1378 1S75

m

m 
H
H 
H 
H 
H

W

1,270
1,160
1,190
1,460
1,310

341CDKN
341CDKN
341CDKN
112DRFT
112OTSH

0269 1978
1378 1980
1378 1985
1044 1967
1378 1978
im
1044

W 
W 
W 
W 
W

1119
1545

mm 
wm

H 
H 
H 
H 
H 
H

H 
fc

1,790
1,280
1,270
1,260
1,800

337SNNG
341CDKN
112OTSH
112OTSH
337CBCR

1378
1378
0761

m 1378
0906
IP*.
Wt
1708
mm

iy;: $lil
i 1378

0761
1300
1044
1044

^^^^^f^^f-

1980
1982
1979
1978
1976
!HNp
1W8
1985
1382
JWi

1985
1977
1981
1967
1966
HIP

w
w
w
w
w
ii*
w
w
Vr

w
w
w
w
w
w ;!$p:

U
H
H
H
H

*P

H
H
H
H
H
H
H
U
H

;.v,:::s||.::

1,310
1350
1,330
1,360
1,360
i$®i
US0
1,558
M
l>iKl3
1,410
1,440
1,280
1,260
1,820

;:xW:||p|-ftP

V
S
V
V
V
Itr
V
H
S
3
V
V
V
V
sxys

112OTSH
341CDKN
112ICCC
112OTSH
112DRFT
PII^IN^
y2j&o&:

;gt|ii|i|igis;is;:

^JWCSPS
112ICCC
112ICCC
341CDKN
112OTSH
337SNNG':'S;liifisM':¥:':¥:; -::

1378 1981 W H 1,370 V 112ICCC
1378 1986 W H 1,860 H 341RCVL
1378 1986 W H 1,260 V 112OTSH
0761 1978 W H 1,440 V 341CDKN
0761 1974 W H 1,750 S 341VNNG
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Table 5. Record of wells in Warren County Continued

Casing

Lith-

pppr
i^ikVli.

'W$%* 
SHLE 
SHLE 
SHLE
GRVL
GRVL
» 

 :*pjS?l

JS1
SLSN
SNDS
GRVL
GRVL
SHLE

lliP'W&i

SJLPJSJ'^mm

GRVL
SHLE
GRVL
GRVL
SGVC

&WL
illPiiii mm
GRVL
GRVL
SNDS
GRVL
SHLE

liR«l; ;
idR¥i
Sliyg

Measured yield Field water quality
Depth , 1T" IU Water """  Reported 
"well Depth Diameter Wat;ornbê in9 level *£% yield Specific 

(fee.) (fePet) (inches) "£» <fee'> mJasld <^> ^^ (g^/min)

M
?0

PI
50 
64 

220
42
28

120;

38;

6l

70
120
65
40

220

3&
40
72*.

?

42
140
130
104
148 :ii; :

519

P
6$
33
67
55

127
39
87

:' : -?3 y

86
its

;l««$t
GRVL
SHLE
GRVL
SHLE
 

50
292
105
100
50

  m-i-mm

m

m
29 
56 
27
42
28

?

3p

 W-*

26
106
65
40
21

$*
m
m
m

43
43

130
102
148
:Sl8aflf?

59

41
41
-11

67
55

102
39
-

->#    '-

£@
21

JifcUw;

50
33

105
44
23

6
fe 
6

5 
8 
6
8
6

f

fv

fc
6
6
6
6
6
ft

fr
k
*

6
6
6
6
6

&

*

"6

£

6
-

6
5
-

4
*j

*5

*
6
6
6
6
6

:«:«.: .:-:.-. ., : : .:.x?r?:

83/150
-
-

**   .

H*p
^/20/5S »

55
109
65
-

80
^

ir
36
40

43
93 66
125 35

50
-

§4 : 3S;

MIS 6«
50 2&

60^iS& 2|
67 32
53 20

80/124 5
36 22
-

''* -p-- " M

m m
mm m

.: :;: .x s:^; :.«:

25 20
245/252/262 120

105 60
65 3
45 23

 ": !^ ::: ? I ^ ~
^ : '7: ii

  .  IB? -.*» i>~
K ....;. 'K ... *«' ::: f ;   '-  " t:V -.    : .' '?% 

1.6 8 
15 
4

.10 2
-----

' y j
15 83

I ^^^m^^4" _'"'"_

- 6 - -
10

_
- 6 - -

1$; ««
.^ ^

t« 1«
^ 13

10
09-00-82 3 - -
10-27-79 - .60 15
07-26-78 - .60 6

5

iwH^^^^^^^^^^^^^^^^^
ieyf&fc ^ ||i^ is
a5HP4$: - JP: 35;
94^00^82 18 - ~
Qfc^M " IS, 16
09-00-85 8 - -
05-14-77 20
03-00-81 - .06 7
11-03-67 -

- - - -

"$£$W » ~ w"
WSD^J: &: ^

p«* *

_..|l^ 1   JL^Wil^
10-00-81 10 - -
06-00-86 5
07-00-86 6 - -
05-15-78 - .03 3
05-14-74 - .55 12

Pumping
period Date . JT . measured (hours)

:  ****?**

.5 
2 _

-
07-23-86

: SK
2 B7H2SN86:

A
07-24-86

.3 07-24-86

.3 07-24-86
07-24-86

.2

^
^:

P «

« __

.3

.3 08-04-86
2 08-05-86

08-05-86
08-06-86

1 5 ySHJ&-86
2 &S-06-S 

i ^6^wM
i mmM
.3 08-07-86

1 08-07-86
2.3
-

_

ar
3t  
J

   

.3

.3 08-07-86
1.5
1

Specific 
conduc- pH 
tance (units) 

(nS/cm)

^

.-"

-

205

S
285

Illi!
240
395
225
295
 
 «

T

«.:

"**

__

220
180
305
600

Pis?
300
280
HO
W
340
230
-
-
-
* 

 ,
~:

>: _

 

-

230
-
 

' T

,-

-
6.3

s
:fc?

:^.S,
63
6.3
6.5
6.8
-
 

^
:m

i*i

_

7.7
6.7
6.8
7.5*BH fmi
6?
6.6
21;
fil^

6.8
6.7
-
-
-

- >

.WT.

«*

___

   

-

~

-

-

uses
well 

number

IT

401 
402 
403
404
405

S
408

^
411
412
413
414
415
416
«$P

41?
^

421
422
423
424
425
^11:
m
428;
42$

,30;

431
432
433
434
435m*
jjjpr
P8;:

IK
441
442
443
444
445

II

Ss§

s;

1

1
i;
w
s

II
1
iii

 S

''']:!::

i
3

.i
.->x<
si

21



Table 5. Record of wells in Warren County Continued

uses
well 

number

Latitude/
longitude 

(DDMMSS)
name

Mter ,««  A»* Jopo.

ss   ur r^ rr scsite water (feet) »

Hydro-
geologic 

unit

448

449

451 4155440792732
452 4157380791741
453 4158120791707
454 4158140791710
455 4159370791700
456
457
458

461 4159040791823
462 4159050791839
463 4156440792128
464 4159160791843
465 4159340792158

::466 4:159*2.0792057
467 4iS8K2D792GS4 

. 468

1384

Lottsville 
Sugar Grove 
Sugar Grove 
Sugar Grove 
Sugar Grove 
Sugar &RJVC

Lutey, H. 
Loomis, Ken 
Church, Charles 
Church, Charles 
Lehman, C.E.

0761
0761
0761

0761

^l|^^:1pll|^|i;|i|pg;|f

W
W 
W
W 
W 
W 
W 
W"W

1976
1978
1983
1900
1976

H 
H 
S 
H 
S 
1 
iL

1,470
1,850
1,690
1,680

112ICCC
341VNNG 
341VNNG 
341VNNG 
341CDKN

Sugar Grove 
Sugar Grove 
Sugar Grove 
Sugar Grove 
Sugar Grove 

^ugar Grove 
Sugar Sieve

Thach, Son 
Curtis, Howard 
Camp Stone 
Sanders, Marvin 
Carlberg, Paul

0761
0761
0761
0761
0761

1982
1980
1974
1983
1983

1,450
1,420
1,720
1,380
1,740

0761

476 4SS71o 0792253 LottBwmia
471 4157570792203 Sugar Grove
472 4158150792011 Sugar Grove
473 4157510791826 Sugar Grove
474 4158530792033 Sugar Grove
475 4155330792328 Lottsville

!!^^^;g|i|e;
Wise, WJ.
Briggs, Leonard
Boyles, W.
Stateline Speedway Inc.
Zurkan

  y^Ff&l HM2&: jy;/:n:J pfp^l:

1378 1978
0761 1983
0761 1983
0761 1983
0761 1978

W H
W H
W Z
W N
W Hw m-
m m

TS y
la* p

W H 1,700
W H 1,400
W H 1,690
W C 1,400
W H 1,950

S 
S 
S 
V
H
F5
y

y 
s
!> 
s
V
s
V
H

341CDKN 
341CDKN
341VNNG 
112OTSH
341VNNG

4158330792041

4*

481 4148380791650
482 4148240791653
483 4145340791743
484 4145310791743
485 4145320791748

487

492
493
494
495
496

0761 m&

SVawen
Youngsville
Youngsville
Youngsville
Youngsville
Youngsville

Rossey, A. 
Grum, L. 
Barris, A. 
Barris, Robert 
Heasley, Harry

1378
1378
0269
1044
0269

1983
1984
1977
1966
1977

W m 1/480
m M
Vv &
w m 1,470
W H 1,140
W H 1,140
W H 1,170
W H 1,150
W H 1,190n"

H 
H

vv H

341VNNG
112ICCC
341VNNG
112OTSH
337CBCR

:S::J!i4?iQiVi«l ..-.-.-.-.-.-. , ':W¥iS?

m
SJ: 

S

V 
V 
V 
V
s
w
V 
V

112OTSH 
112OTSH
341VNNG 
341VNNG 
341VNNG

414723 0791659 Youngsville
4149090790954 Warren
414928 0791818 Youngsville
415000 0791921 Youngsville
414952 0791918 Youngsville

Suppa, J.
Scalise
Dibernardi, Dominick
Lloyd, W.
Kuzminski, Ken

1378 1985
0906 1979
1378 1900
1378 1979
0067 1985

W 
W 
W 
W 
W

H 
H 
H 
H 
H

1,140
1,730
1,420
1,770
1,890

V 341VNNG
H 341VNNG
V 341VNNG
H 337CBCR
H 337CBCR

22



Table 5. Record of wells in Warren County Continued

Casing

. ... Depth 
Lith- .  
ology e DePth Diameter 

(feet) (feet) (inches)

tSji^ff IB rrn;3f£tjL>C 3U

GRCL 50

SHLE 125

SHLE 55
_

SHLE 95

iiFUil :?Q;
,-/  ' *:iyt/"v t/"i
\J:IV:V!-£i: DU:

spf > ip
StltF &

SHLE 80

SHLE 115

SHLE 50

GRVL 60

SHLE 70

'^MSisi BD
XSSgL 68;

GR¥L $&
dun -i?" 1 ptt£:
pXTTtir if 3:

iitl:: -6|

SHLE 120

GRVL 88

SHLE 65

GRVL 45

SHLE 90
^ laifeil -ifr: j&tf  -- frjll^'fCfl' 1 CKX

PNi^ 65:

J&&&: $>

SHEjE: 85
Sit Lirfci: -f'O

GRVL 40

GRVL 36

SHLE 82

SHLE 59

SHLE 75
 ::SHjp; -"W :

GRVL 29
[pVt 46

mi. g(}

:,<SKVL m  
SHLE 40

SDSL 255

SHLE 60

SHLE 100

SHLE 52

22

2| 

29

50

21

40
-

42

43:

50
m
4ft

K -Si-

41

42

30

38

15
*<»:

68:
Til:

P

11
65

88

29

45

20

tf ' '

m.
m
56

40

36

64

47

55
:>¥: 4£ ,

29
40

n
34

26
--

20

20

15

yii
s

s

6

6

6
-

8

6

t>
e

6

S,

6

6

6

6

6
»«

6

&
fi

«

6

6

6

6

6

plli'
*s
6
;,

6

6

5

6

5

s
6
<S
fy

$ '

6
-

6

6

5

Depth to 
water-bearing 

zone(s) 
(feet)

PPK

40 
{05

45

100

50
-

45/60

35?I§

io
m/m
^ 0/^S
6&/8Q:

45/65

45/65

40

60

55/65

vo^iitid
^
«...

^/TO

J5
93/110

50/85

30/50

40
-

'^pQ 

^S

MM
;7S
40

36

66

58

56
48- "
'l|

:40;:
;|3

2®

29

170/200

41

60/72

50/52

r\«***-L
Water ' 

, , water 
level . .
(feet) 

measured

m
tm
2S

25

100

10
-

20

m
M

7

4P
m
35
-

20

10

40

IP
30

8

m
~~.
34

30

5

20

60

55
10

30

26
«,

30

18

60

32

50

20

19
10

3fS

2Q

15

100

16

55

22

i&mm

06-29-76

07-06-78

10-10-83

-

11-09-76

  SS'-SQ^

853&$2
mMm
$M&$x
mmm
08-03-82

-

05-20-74

05-03-83

11-00-83

Measured yield

Reported 
yield 

(gal/min)

20

3

--

-

-

-

-

.. . v|g;.

4
^

I-?
K  *t '  

-

4
-

-

20

Specific

mam

  -

.06

.35

1.0
-

.27
: s::::  '^  " "?  :

^

.08
^?

,^31 ,

.20
-

4.0

.20
~

_. . Pumping 
D,scharge *f
(gal/min) ,. . 

(hours)

Spp

"**

2

7

20
-

15
ms'm::^

-,
6

S
... &

7
-

20

8
 

! T3

«
i
i
i
~
i

V ".-."i-.^-X

 ^

E

t

, E.,. ,

1
-

1

1

1

Field water quality

Date 
measured

 

 ~.

-

08-14-86

08-14-86

08-14-86

08-14-86

^ilS*8iSs
~.
^

fl«TiM&
^iigu86

08-19-86

08-19-86

08-19-86

08-19-86

08-20-86

Specific USGS 
conduc- pH we» 
tance (units) number 

(nS/cm)

Hi

»

-
510

320

345

675""^P "

-
^.

§1,0
,§40;

575

570

235

450

205

jjjj %Q:

1^24^9

OHOft^B?

^22^7
~,

08-06-78

01-21-83

08-00-83

04-28-83

05-26-78

IXHT-^I
:06 '-IfeSQ

:Q5-^*-7S

:05,|^%J
«,

04-00-83

05-00-84

07-00-77

11-07-66

10-00-77

'^aQlptS;

 ^ote
;0?»83

05^00-83
QSr-QD-m

06-00-85

09-13-79

-

05-00-79

07-25-85

«"
2&-
.^

?&
--
-
-

20
-
II- ¥': : :

-
r-

~

m
9

10
-
-
16TF"~

15.
ie
\

:--.,

5
-

10

5

16

43
:**

,P

~

.48

.25

.15
-

.24
*"'  ^

13
14

.08
-
-
-

2.0
-
-

........... ...._..

bU

-

"

,.:4iS,^,

 

.03
-

--

 

s
~

:5

-

10

10

8
-

6
« 

3&^

IS
:|-

.*.

-

-

20
-

--
.... ;,,..^..,,,.

_

-T

, - :$

 

4
-

-

 

SSSBBJx*^jmm

2
2
t
6

1

.5

1

2
« : ::S 
t: '::::::

J*

1^

|
«

--

.3

.5
-

.5
 -'"'"'- -^' - - -  "

J
-

r-

^ :-

 

1

-

.3

.5

Sj^Ss
jss;::-

>«

-

TTT:-

08-22-86

-

--

-

-
 : : :-:-: : : : : : : :-: : :-: : : :  : : : : : : :-:-:-:-:-: : : : : : : : : 
::::::x:::::?SS:::::::::::S:::::

^
~.
«:

~

~

~

~

12-01-86

   -

«,.

^:

7TT

,.-~:,, ,. ,

 

-
10-01-86

-
 

*
«.

^

^

455
--

--

-

~

'" "'^

*

T

«+'

~

~

~

~

215
«,: :':

»,

-«

m-

.,.,.- :

 

--

515
-

~

" Tl

- 449 

- 4SO

-- 451

5.7 452

6.8 453

7.1 454

6.9 455

Wir^i$&
« -41?
- 4|8
m 45*3
jy, :::4i6d::

6.7 461

7.6 462

6.6 463

6.9 464

6.2 465

466
* 44j3x-

- 468 s

- :4S9 i|

- *?Q i|

6.6 471

- 472

-- 473

_ 474

- 475

- ail '11
- 427
~- ;^|::

  :4P?

 » 4S&
-- 481

- 482

-- 483

- 484

7.0 485
*» .-:4P: -

- 482
488'

r? 499

-,^ ,491 «

~ 492

- 493

6.3 494

- 495

- 496

23



Table 5. Record of wells in Warren County Continued

USGS Latitude/
well longitude

number (DDMMSS)

Quadrangle 
name

Owner

Driller v Primary Altitude
Year          of land .. 

licen,fe drilled Use of Use of surface 9raph,c 
number site water (feet) setting

Hydro-
geologic

unit

503
504
505
506
507

536
537
540
541
542

548
549
550
552
553

* wo mmm

Warren 
415711 0791742 Sugar Grove 
4157140791742 Sugar Grove 
4155460791806 Sugar Grove 
415552 0791847 Sugar Grove 
415543 0791852 Sugar Grove

413954 0790144
415638 0791902
4155470791827
415556 0791821
415555 0791832

Sheffield 
Sugar Grove 
Sugar Grove 
Sugar Grove 
Sugar Grove 
Tiiiiotxte

Sift 4*5330 079294* Saga* Grove

514
515
516
517
519

::fe

;;|2|
526
527
528
529
530

4150250791237 Warren
4150230791220 Warren
4150230791220 Warren
4150300791303 Warren
4150230791250 Warren

Vfetisn,

mm

MttieM W<H Rfiatatifaitt

Glotz, Cathy 
Stevenson, Richard 
White, Brian 
Eckert, Carl 
Eckert, Calvin

0761
0761
1599

1977
1977
1982

0761 1983

Labowski Howard 
fhaatfer.-. David

"W 

W 
P
m
W

W 

W 

U 

W

W

y 
1$

"jr:-'''ipr

m
I
H 
H 
U 
H 
H

1,860
1,860
1,490
1,560
1,490

8 
S 
S 
V 
V 
V*-~r

341RCVL 
341RCVL 
112OTSH 
112OTSH 
341CDKN

1,660

Q26J wm 1,38®

Simmons, Earl 
Unknown 
Pitner, Irwin 
Peterson, Wally 
Gardner, Greg

1410
-
-
-
-

159*J

1976
-

1985
1984
1984
I»K*

W
W
W
W
W
:£J:

H
H
H
H
H
&

1370
1,500
1,520
1,500
1,550
t,$Utf

V
V
V
V
V
V

341CRGS
112ICCC
112OTSH
341CDKN
341CDKN
^M^fSW

1.20S

Agency 3S85;: U

LM: &fivi Prm

U.S. Envt. Prot. Agency 
U.S. Envt. Prot. Agency 
U.S. Envt. Prot. Agency 
U.S. Envt. Prot. Agency 
U.S. Envt Prot. Agency

yiS, Ehvt Prot Agency

1985
1985
1985
1985
1985
mm

 c^:.A..:ijJps;^:S;aii»p*^i|
 ^^;i!§«S;;:S:;w;W«S^*H¥SS¥?il!

O U 1,190 V
O
O
O
O

^

u
u
u
u
i;

1,190
1,190
1,170
1,180
&!§$

V
V
V
V
¥

iljiiiii
112OTSH
112OTSH
112OTSH
112OTSH
112OTSH
mmzm.

CornpLanter Bridge 
415201 0785715 Cornplanter Bridge 
415116 0785643 Cornplanter Bridge 
4142510792749 Tidioute 
4142480792754 Tidioute 
4142480792758 Tidioute

;:::ljiiiiPlliiff:S;

Rorest: 
Allegheny Nat. Forest 
Allegheny Nat. Forest 
Tidioute Borough 
Tidioute Borough 
Tidioute Borough

Gobham Zunnan

434^8 jppggl. i^ 
4144270791859 Cobham 
4139070790010 Sheffield 
4147170791351 Warren 
4147190791415 Warren 
4147210791411 Warren

Mclaughlin, Jack 
Allegheny Nat. Forest 
Ray, R. 
Vannort, D. 
Mackey, E.

341CDKN 
341CDKN 
341RCVL 
341RCVL 
341RCVL

1378 1980
1159 1985
1159 1985

112OTSH
341DVNNU
324PSVL
337CYHG
337CYHG

24



Table 5. Record of wells in Warren County Continued

Casing

Lith- 
ology

8HUE

-

GRVL
-
 

i  -"-

 .
«,
 
-
-
-
-

p&SL

liHiL
'SOGl
SDGL
SDGL
SDGL
SDGL
SDGL

Imm*
;StSfl3S
I * >*

SHLE
SDSL

-
-

»*

 1
-

SHLE
SHLE
SHLE

Depth 
of well 
(feet)

94 

110
120
30
70
90

60

21
yo

112
-

31
70
76

Is

49'm
60
44
37
47
35rtp:
n.
SS

iSS

150
302
39
46
47
m

jL
-

100
78
82

water-bearing 
Depth Diameter zone(s) 
(feet) (inches) (feet)

56

21
33
30
-

70

31
w

23
-"iJ;

100
-

31
-

72
*!

49
W
60
44
37
47
35

6
6
6
-

6

:<~

f.

yft
6
-

2
-

6

T

2

L
2
2
2
2
2

 M<i

60/105
65/110

25
-

90

»~.

W
Is;*:

109
-
-
-
-

«s

  -

-
-
-
-
-
-

Water 
level 
(feet)

id
93.80
87
9.57
-

25.90

36;20
3*f80
mm
11?

3|
46.70
5.70

24.90
17
44.10

JS
M?:

3&e&
&M
29.70
35
34.90
13
26.70

Date 
water 
level 

measured

H& jss&s

06-26-85
06-26-85
06-27-85

-
06-26-85

W?£$|
-36^^
;0^25?ip

W?W3$
06-00-85
07-23-85
09-05-85
09-05-85
09-05-85
09-05-85

ItUS

0&QW
DSJfiSjiS:

l$J$H3f
05-08-85
05-08-85
05-08-85
05-08-85
05-08-85

1 f ^^^^m^^S
m

~
m
56
62
-

10

*

jy
-

25
21
21

:£

~

6
8
-

8

s
:+w

li
-
6
6
6

&0

SSft/H1*-

ISS/IIS 
30/90/142

100
-
-

*++<

fc i,a»
-
94
42
42

- 
-~

,Sf

93
3.60
2.25
6.15

* -«

iT

lllta

-

68
50
30

~,
^:

<MV*
04-25-66
04-09-86
04-09-86
04-09-86

j^HI^,
mw*»

:mmm

-

09-00-86
11-00-85
11-00-85

Measured yield Field water quality

Reported Soecific USGS 
vield Specific ^. . Pumping ^ K ^ .. Well yieia r « Discharge r . Date conduc- pH e"

M 9 L2 
2P - - - ^SSHB^S

:; .   .. ...__.. w .,,^,,5;,, ,-, , !0efe2i|-8S:: ,

2.5 12 1.5 06-26-85
1.7 12 1 -

15 4.9 8 .8 06-27-85
- ----- 06-26-85

10 10 .5 06-26-85
5 ^ * Q&-ltxM

"I I I I

- - Ott^MS

^   PNpfi
2.5 30 .8 07-23-85

- - - - 09-05-85
----- 09-05-85
----- 09-05-85

40 09-05-85
IK "9'"'ir} R":^i'- ^'iHKtify? > JR^v:

-^ -K «, ~. 0|t-J4-8&
FPP<' M4 bii iii !ii

_ _ _ _

_ _ _ _

_ _ _ _

----- 03-14-85

- - - - 03-14-85
"M" "m "^ '~ "^ ~"~ ;J|^

3(i - S7^ife«e
& - ^ ^ i^Kpbsse
^ 1:J ,,25i ,,-,.:2x. .-JPltoe.

7 - - - 07-17-86
23 _

.... _ 04-09-86

190 
18U

: 89

215
-

455
550
400

HP

210
260:

«$ft:

550
230
520
520
610

7m

m

-
-
 

540
630

IT
150
140

ML
-
-

825
1.5 30 1.0 11-19-87 1450

- 04-09-86

^ ^ ^

. .... .^ ........ .S ?.£ .^*;Si:i . &n%.&$MZ,,«,. ......  -.^~^j^|rfji^K- - 

.:.:-:.:.:^:.:-:.:^:¥:.:.:-x.:.:.:.:.:.:-x-:?ft<W:^:.x.:.:.:.:.:.:.:.:.:.:-x4:.V^^^^

_ _ _ _

<1 - - 06-18-86
10 - - .3 -

.8 4 .5 -

.08 4 .5 -

650 

115

1
250
-
-
 

68

m.
6.9
-

7.6
7.4
7.5

6.1
^7
7^

7.2
8.2
7.1
7.5
7.1

ml

«,

-
-
-
-
-

..     -... .

K£
»M

..&&
6.7
-
-

6.8

K
p.

6.9
-
-
 

w&
503

503
504
505
506
507

*m
'¥&
:ilil
514
515
516
517
519
523 
S23

m
§m.
&W-
526
527
528
529
530

IT
53$
§34

::::S3&-

536
537
540
541
542
543

m
MS 

548
549
550
552
553

i

ll

1
Ji

xll!

II 

1

1

»

I
1
S

1

j
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Table 5. Record of wells in Warren County Continued

USGS 
well 

number

Latitude/ 
longitude 

(DDMMSS)

Quadrangle Driller Year Pr'mary dfStf TOP0'
Owner license ^ Useof Useof ^^ graphic 

number jt water setting

Hydro- 
geologic 

unit

SS7

591
592
593
594
595 

!li.'.596

599 
L 60Q
601
602
603
604
605

4155230785545 
*i4245 079Q5M

m
Mead Qpary

m :t
L

560 413758 0790610
561 415430 0792034
563 4144580791051
564 414532 0791010
565 414504 0791015

568

571
572
573
574
575

"$m 

;p8:
581
582
583
584
585

;w
588:

Sheffield
Sugar Grove
Cherry Grove
Warren
Warren
pUbiite

;:;|$$|§q$j*
-: : "-:    :-. : : : :         .

i :Ti(3.i£)Ut£

SVarten

Mark Resources Inc.
Frederick, Clyde
Chapman State Park
Chapman State Park
Chapman State Park
Summers, Sia*
JipnlartSi £

ii(Ji£!)!XliiiS: ':oOitO\l£lt

\^l\gtr>fyig^yi SJtftjc J^iwit

P
- - W
- - W

0198 1983 W
- - O

1599: m&; w
026& 108$ W

......w T y$&

u
H
H
H
U

i
H
L
H

1,410
1350
1,440
1,410
1,450

tP
Lisa
IMS
t$P

4145420791011 Warren 
4145390791027 Warren 
4142010792136 Cobham 
4138020790245 Sheffield 
4145100791016 Warren

414443: W*W/& 
4138660792948 
414904 0790957 
414723 0791658 
4144170791126 
414444 0791028 
414932 0791756

Warren 
Youngsville 
Cherry Grove 
Cherry Grove 
Youngsville

SugatUsFQVe 
§Bgar(3*Qve 
£bungsvOie

414934 0791818
414516 0790953
414709 0791700
414518 0790954
415229 0790935

Youngsville
Warren
Youngsville
Warren
Warren
Wartert

415226 QMte38

4152280790938 Warren
4152590790351 Scandia
4152310790929 Russell
4154000790304 Scandia
4152310790937 Russell

©kifi&Cfi] ^pigar^;:s;:;:j;;^;s
Brown, Ronald
Asbury, Ed
Pa. Game Commission
Unknown
Chapman State Park

£;:£ftW:::|*5%::£S*j£S:

W 
W
p 
p
w

# m

U 1,450 
H 1,430 

1,230 
1,500

iChapxnan Stan? l?arite

Allison, Tom 
Krkoska, Joe 
Unknown
Chapman State Park 
Brown, Mrs. L.

1973
1975

1978
1900

Musartte, Robert

Roberts, E. 
Chapman State Park 
Bolvin, James 
Chapman State Park 
Stahlman, Allene 
Sl'ulfp', Kjch&Ffl 
QnorattL Dave 
Jetoflsm, CJisrtes £;

1378 1979

1963

1967

im

P 
W 
W 
P 
W
w!i?::^:-lpf 

p

m.. 
w 
w 
w 
w 
w 
w 
m 
w

1,430

1,750
1,140
1,450
1,470
1,320

S 
V 
V 
V 
S
H

f
V

s
V
s 
s
V 
V 
V
V

s
V 
V
w
V

¥B^8S3£S' ?-:*?!'!?^?'^:-'y?i::^''-'''-:"':':':

341DVNNU
341VNNG
341VNNG
341VNNG
112ALVM

112ALVM
112CLVM
341DVNNU
341DVNNU
112ALVM

341VNNG
341CDKN
341DVNNU
341VNNG
341VNNG

um

P
H 
U 
H 
U 
H

M 
m 
H

1,530
1,550
1,140
1,540
1,280

IIP
M60

341VNNG 
341VNNG 
341VNNG 
341VNNG 
112OTSH

Harpster, Daniel 
Rulander, J. 
Scalise, Randy 
Clark, R. 
Burkhart, John

0061 1986

1378 1980

W 
W 
W 
W

H 
H 
H 
H

1,290
1,950
1,350
2,060

1973 W H 1,280

S 112OTSH
H 341OSWY
S 112OTSH
H 337KNPP
S 112OTSH
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Table 5. Record of wells in Warren County Continued

Casing Measured yield Field water quality

.... Depth P3? 10 Water D*° Reported 

oil °fwe" Depth Diameter ^sT level TeveT yield ^ Discharge Pumpi"9 Date 
(f«*t) (feet) (inches) (feet) (feet) measured (gal/min) [(ĝ nf/ft] 0*" ) |J£J measured

Wi$& s;||r! ;!&»:*.:*:

« ^ -**

~,

-, «-, *-

~, ,-- ~

-_

61

100

SHLE 137 134

67

"SfW *» P:

38:

i8:  =*
: : ... :-:  vX.:-::: : ... . . ^...iSBSxS

^sisiixtSS-SSSS^ff . SSSSs-^SSSJS.............. ^ ^

-_

- 202
441

65

m ~
SO:

5§& ~,

m -

111 328:

- 255 52
SHLE 65 42

290
141 64

-

^^^^^^

m
m

£" JiUij; «tl &7

SHLE 62 20
192
38

172
109

^"^ _, - ,

T*

- 155

iSiiliE:... 109....... 63 ........
120

SHLE 72 28
__

SHLE 200 26

77

::^^^?^mm^ * -: -^Sp .. .s|pi|^:"----"--:7;"""'-"""'"^"V'V"^-i-^^w' x'" rCp pi?p|§'

._  -~ ~ _. -. « :« 83MM$8

«s « ^ SO: - , - iBJ^pSo
B T. 80; ^ =87i23^Sf,

«A AS SS-iijv
J^' "**     : :.+S/ l~ .:. ~ .; .:, :.~ W^SfSW:?

_ _. _. ffl-ll-Rfi \jt 4*j \j\j

- ----- - 08-07-86
----- - - 08-14-86

6 137 -1.50 05-00-83 - 2.7 10 8 08-14-86
15.90 08-14-86 - - 08-14-86

ft 15/47 :4L iE43t£&* 12 - ^ S&20-8S

^Qp Qgi^H^i « *» ?t 13* S8"2BH|6

 - ^  " -   ^Igi^KNSS
KSSSvxSSSSSSSi S¥S¥?:¥H¥:::¥:>¥:::¥::'-':::  "*:f:: .O . .    .fjtti9%jifi   -   :; XSX^& $fSt&*i : : ^ :::¥:::W¥x . :¥:¥-----::>-v¥>:¥->: .... flfijS1?1 jifi
¥?!¥^¥?i¥5i::¥:¥S:i¥:i5:g;lgi:^|i:W¥i|g¥.g:;:¥.|:^:ilf^g^^ 5:iS;:¥^|¥^gg:i¥.gi^ji^¥.:Si;iSiSi;gig:§;:::^SS:W:5ft:i:S:i:^^ ^^^^'!^x"

4 - 22.90 08-28-86 - - 08-28-86
_________ fJR-98-fifi            ^ vro A.O O\J

49.50 09-23-86 - - - - 09-08-86
34.50 09-09-86 - - - - 09-09-86

1.70 09-10-86 - 1.9 12 1.0 08-18-87

1,19 m^mm - m^s-m
& -: ..40 :^l!KS6 - 27 :I2 liiff i&a^!?^!?
 <-   --: 3^JlJi :V7 *:MlT i TT 3i>« >^O-: t-tJ \}w t/^i?

-" -* -ft-'*i? ^fi^-J^J^fif* " 3D' 1^ t O tJ?  -50-ft:?

-   10I" :Cf9*U^8^   ** ***  ~ 50**:EIrP6

168 05-22-87 - - - - 09-24-86

6 45/60 - - 30 - - - 09-24-86

30.10 09-23-86 - - - - 09-23-86

8 - 26.80 10-14-87 - 23 39 1.0 10-15-87
10-21-86

-?mmmmmmmmm3%S.. .\^3&$& ;---v^;:i;m^^
    afSjgfi 31HOM3*1 « -.-,-- fki06r®fi

-- \M mi&m - - & * »- ^
^ ^ -. 12^4^86

e 77 4p- iiOHiOP<;i84- 1HJ: - ^ -^ - llrJ&l^

6 32/48/51 30 06-00-79 7 - - .3

113 05-22-87
n^_9S_S7VTwr A.O O/

104 05-22-87 - 4.3 29 1.0 06-04-87
25 00-00-67 - - - - 08-14-87
>-,;__,_, ' « -^-.__- .. _ :§g|j|t%7 :

*r * ft :0&-14^

- :MM

-,1:,;..: ,,::: Ix , 3Q* : S^79 -   V"  >^ ^ ^*»' -

--__._ _ 08-14-87

60/72 17 11-00-86 10 - - .5

----- - 08-18-87
45   _. 7 _ _. _. _ ^ j *»/

38 11-00-73 - - - - 08-18-87

Specific USGS 
conduc- pH we" 
tance (units) number 

(nS/cm)
''W$- "" '"

220
305
23S

,::|||;
190

560

170

270

100

15*0;

s
2i6Q;
9fifl:   "

 ix?^::¥:W¥5

350

340

195

560

140

250

230:

395

pi:

320

300

650

440

185

390

tpio
79Q

htf-

360
490
-
-

1,550
285
260
HiO
asp
190

22P

360
-

210
-

130

VJ^'^!^SSM
71 ssfi ai*
f. *4 .WMM  .; :¥:::

6,^ S5?
6J: 5S8
PyA WU5

P*H?= ;.^M^* .;.;.;.;.;. ,.;.;.

7.8 560

7.7 561

7.1 563

7.4 564

6.7 565
*r"'\ :&£"£ ' "" 
f at 3DO

?:1' S6iS

?A $68
gf-*f&xtgtfff&'    . 

Sx¥^ i:*|9;?¥:¥i¥J::S

6.8 571

7.1 572

7.3 573

6.9 574

6.5 575

fb M 11
7J: -M?

feX :i^B
?,| :*^9

^a, : §sffl :|;|

6.7 581

6.9 582

- 583

7.2 584

7.7 585
i*('lii: -iiiv>*- :::x:::>x7$: |i$6-     - -    

?J: 5S7

«« &|:

feiQ: 589^

fe<3 590;

- 591

- 592

6.5 593

7.0 594

- 595
-"'   HF" "
  5J9i?!
- ?*;
Il;:SSifi005  

- 601

- 602

- 603
- 604

- 605
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Table 5. Record of wells in Warren County Continued

USGS Latitude/
well longitude

number (DDMMSS)

Quadrangle 
name

Owner

Driller v Primary Altitude
Year          of land tv.

"ce?f drilled Use of Use of surface 9r^hlC 
number sjte water (feet) settmg

oir *p°: Hr
surface 9raphic 9eol0flic 

unit

611
612
613
614
615

;l|f: 

.fl«

621
622
623
624
625

631
632
633
634
635

m?

642
644
646
648
650' :mi
658 

 564

668
670
672
674
676

W 415229 0790930 Warren; 
60S 4154Q1D79Q302 Seandia 
609

Ftdietfe SyJviia 

Winklebfeck^ Pau]
tsp 
w

415223 0790933 
4154240790013 
4152320790931 
415422 0790058 
4152320790947 

: :il5604Q7l0i43 ;

Warren 
Scandia 
Russell 
Scandia 
Russell 
Staridia

Culbertson, Glenn 
Smith, S. 
Simpson, Ann 
Schlosser, Blaine 
Watson, Donald

1964
1378 1984

1967
0796 1974

1989

Seandia
$Xt.S5SM

87&J \9W 
~ 1968

m 
w 
w
W 
w 
w 
w 
w 
w 
vw

m 
m

H
H 
H 
H 
H

1,280
2,060
1,260
1,870
1,310
isir

s
H 
S 
S 
S

112OTSH 
341OSWY 
112OTSH 
341OSWY 
112OTSH

4152330790927 Russell 
4155330790056 Scandia 
4152330790935 Russell 
4155450790047 Scandia 
4152250790948 Warren

Dyke, William 
Ferric, Kelly 
Berts, Richard 
Johnson, R. 
Weiss, Robert

1959
1378 1978

1962
1378 1978

1982

Warren Dham Raj 
iter Mtin Hoover; 8L

W 
W 
W
w 
w 
m 
m 
m

1 
m

:S::*££v*::::: 
&ZZ-2&-X

H 
H 
H 
H 
H 
il 
m

g flippy 
^

lillll^ll^iillllllli^
1,260 S H2OTSH
2,080
1,270
2,100
1,410

H 
S

341OSWY 
112OTSH
341VNNG 
112OTSH

$15820 0785854 
4152340790940 Russell 
4157340790323 Scandia 
4152280790935 Warren 
4159510790315 Scandia 
4152300790938 Warren

Huber, Richard 
Alcorn, Paul 
Henry, William 
Stearns, Donald 
Phillips, Robert

1970
1410 1977

1986
1965

S 
W
w 
w 
w 
w

m
H 
H 
H 
H 
H

1,280 S 112OTSH
2,020 S 341OSWY
1,280 S 112OTSH
2,130 H 341OSWY
1,280 S 112OTSH

639 4152360791000 Russel

415859 0790723
415846 0790551
415751 0790511
4156000790522
4155530790552
"'iiiM^M^i

Scandia 
Scandia 
Scandia 
Scandia 
Scandia

. Seandia

Ekey, K. 
Cummings, S. 
Engstrom, T. 
Passinger, Henry 
Baxter, L. 

Long, Sam 
flicker, Fioward

1378 1985
1979

1378 1979
1393 1986
1378 1985...,.,,,,,.., ..

mm

m 
m 
m 
w 
w 
w 
w 
w

w
w
ty

H 
H 
H 
H 
H

1,320
1,800
1,510
1,390
1,360

V- 

V 
V 
V 
V 
V

341CDKN
341VNNG
112OTSH
341CDKN
112OTSH

3cand;ia 
4154560790417 Scandia 
4155560790715 Scandia 
4157550790537 Scandia 
4157500790634 Scandia 
4154200790844 Russell

Gerbec, D. 
North, R. 
Himes, C. 
Bortz, John 
California, Carl

0906 1985 W
0761 1981 W
0761 1985 W
0067 1977 W
0761 1986 W

H

H

M;,
H 
H 
H 
H 
H

lim

1,940
1,280
1,480
1,440
1,390

H 
V 
V 
V 

S

 MBit

341VNNG
112OTSH
112OTSH
112ICCC
341CDKN
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Table 5. Record of wells in Warren County Continued

Casing

ology

«6T

; s».

SHLE
-

SHLE
-

spe&

*m
:-:<2tij-:-T; 
:-$J'f*:LjJ+

-
SHLE
 

SHLE
 

^pp

mm
^

I1PI
-

SNDS
-

SHLE
-

xfppP-

««

CEVL
*-

;::Si&S

SHLE
SHLE
GRVL
SHLE
GRVL
SfHi
SHOI
SSJDS

j^P**

SNDS
GRVL
GRCL
GRCL
SHLE

Depth 
of well 
(feet)

 tot* 
L'Ot?

JM.
76

300
-

90
-

m
m

m
106
140
80

220
115

water-bearing 
Depth Diameter zone(s) 
(feet) (inches) (feet)

J®

x3£

40
-

40
-

  

m

n-
57
 

29
 

I
m

6
-

6
-

-

i

. *
-
6
-

6
 

i
WKP
 

-
87
-

.M/5fr

51

li
-

70/120
-

165/195
 

I9g
m
pe
57

151
-

120
-

:s|p-'

180
lies

..
-.,. -M--

80
120
50
53
50
180
66
56
$8

1:2®
255

41
79
81

157

m
^

3$
-

32
-

52
-~gpp
«

L08
-

x::73::

30
36
50
30
50
m
44
40

W-.
43
41
79
81
40

£
^:

6

-

6
-

6
-

^ 'l?!;:'

«*.:

6
~

&
6
6
6
6
6
6
8

m

P-
41
-

54/105
-

 >'''':::iSx-: sspi;Sr: ¥Tx

^

100
T:

- -m; -  
62

40/97
42
43
50
-64,
  iS
45
«3

Measured yield Field water quality
Water D t̂e Reported
level d' yield SpedfLC Discharge Pumpi"9 Date 
« meSed W**> ^S, (9a-/min) ^ measured

i

^83fe
16 

219
-

60
-

A

«

:**

-

100
-

160
10
m

M
 ^

P
-
-
-

80
-

 -Ipr
.*«
:^

,,. .*»

18
48
-

23
22
4&
j}H

;30
w]

w ; :"
m$&$? S ,sg»g^wsf^s
00-00-64 
07-00-84 1

_

11-00-74 15
-

Kfi^HJl   2&

S2S i r
 't)S!^^lix:xsS^^gWs>« -.- .-.-. :-.         :-:^^-:-:%-:-x-:->:-:-:??^ -:::-: : : :-:-:-:-: :-: :-:-: : 

-
08-00-78 4

_.

09-28-78 10
00-00-82

 05W8S 1£
_

wmm &
**

Ep®§i83 .Jifi
_

.05
_.

12-00-86 3
-

'    ffi^pp  . £* .i- ^S S::psS-iSi

«

^

?

:i , _._#»_. ,^, ^+ B

10-00-85 5
09-00-79 8
05-00-79 10
04-23-86 - .71
06-00-85 8
fiSSfflpg? -Jl
 ^lijpp   115,
{S^SiS? - Ijft

B5*00ii86 - £0

~ J3 isr:

i^^mj;mmm^^^

08-18-87 
.3

08-18-87
05-19-87
08-18-87

a* a *$M

I ^w

i i -SJI
08-19-87
05-20-87
08-19-87
07-16-87
08-25-87

- ;OWS7
_ ^(JS-iS-^i??

«*.. « «*>
- &HffiftP

5? 1
08-25-87

51-
08-25-87

2
08-26-87

x :i»:  -'  -------- --AJ?-  -  -- :  "jifeKiSSiixiSiii:; 
7 ,,.. , .!:,,. ....^g-pWfix,,

~ - S&^6«iS!?
,

i^^??
.: ^..^ .:. . .   s. ;^.. JgfSl:*g3x-

_.

_.

_

12 - 05-21-87
-

^
l^ 1 r^

J5, 1 «

30s - mm®?

Specific 
conduc- pH 
tance (units) 

(nS/cm)

260

.oli
260

250
400
360
fSIH

23S

10
260
125
190
190
310
26®

iP
ps

TT

210
-

320
-

340
- *««-

490
«

400
s^35;
-
-
-

365
-

^
rrf

^^

240

5.3:

USGS 
well 

number

- 607 1- m
|S^i8;§

 

-
7.7
-

Jta

7A

hft
-

6.3
-

6.6
 
m>
_
+«
=-
^
-
-
-
-
-

-I- ||:x:

**
,,
8J

S :, M:

-
-
-
7.3
-
^
 

^

^

$m
611 
612
613
614
615
*1*

?

S
621
622
623
624
625
A
igiji
-628

429

^j|
631
632
633
634
635

:-W
-^

t>3fl
«Pf
MS
642
644
646
648
650
:6S3!
65H
:662

664

ftsS.x

:x¥:

1

: ':';^

s||
Ss

li
i

i ^

,s;x|
'*;

i

J

1
II
111
I

$: ??N? :||!|k : -it^liU^ 1| , *    - :^H|Np 'ill);^^ppto|i|^^|
6
6
6
5
6

138/200
41
77
81

100/147

-
-
10
30

120

4
07-15-81 - 6.0
10-00-85 - .50
04-01-77 - 1.0
08-00-86 - 1.5

05-27-87

30 1
15 5
30 .5 05-27-87
15 1.0 05-28-87

290
-
-

320
320

6.3
-
-
6.2
6.8

668
670
672
674
676

29



Table 5. Record of wells in Warren County Continued

USGS 
well 

number

Latitude/ 
longitude 

(DDMMSS)

Quadrangle 
name

Driller   P*«ry ««"* T
Owner license drj||ed Useof Useof surface graphic 

number sjte water setting

Hydro- 
geologic 

unit

 0967

688
690
692
694
696

701
703

;:li
704
705
706
707
708

?W

714
715
716
717
718

721
JP:,

724
725
726
727
728

731

734
735
736

Russell

4157060790950 Russell 
4156270791011 Russell 
4157080791148 Russell 
4157500791351 Russell 
4157540791403 Russell 
415800 0291426 SasseO

4J4S45 $?mfi3& 
4 H#52 Q79275P FfttefieM

415358 0792211
415319 0792148
415325 0792155
415225 0792134
415409 0791331

Sugar Grove 
Sugar Grove 
Sugar Grove 
Youngsville 
Russell
wmm
Russell

Russell 
4155220791331 Russell 
4157320791318 Russell 
4156350790847 Russell 
4159240791007 Russell 
4159230791257 Russell

Russell 
Russell

4153010791117 Russell
4152510791101 Russell
4155200791450 Russell
4156540791500 Russell
4157020791458 Russell
4157?^ 0791:407 Russell
415150 0791033 Warren

4152230790942 Warren
4156480790931 Russell
4157000790944 Russell

1ST

mm w H

Lindell, Rodney 
Fontaine, Jean 
Stanton, Mark 
Lindell, Jack 
Decker, J. 
BeeM

:fltP

0761 1979 W
0067 1979 W
0761 1974 W
0649 1986
0761 1982

W 
W

mm w

iogpeoo khurcb

Piotrowski, P. 
Lounsbury, Howard 
Mcintyre, Elaine 
Sanford, P. 
Centauro, G.
mmm

%&

H 1,420
H 1,780
H 1,700
S 1,620
N 1,620

H

mm mm w £
:SZ6I m&
1378 1983 W H 1,810 
1378 1979 W H 1,770 

	1900 W H 1,820 
1378 1978 W H 1,660 
0067 1983 W H 1,400

W H 
vtf $

js

Laum, John 
Lindell, H. 
Hill, Harlan 
Bakewell, Ken 
Wilkins, Ron 
Hitchcock, W.

0761 1986
1393 1984
0761 1977
0067 1981
0761 1984

Rieder, B. 
Mader, Nelson 
Yoder, Joseph 
Byler, Samuel 
j^etriek, ReberSi 
:Brown>/U

~ m*
1098
 ill
1378 1983
0761 1986
0761 1977
0761 1976
0761 1976

w:

w 
w 
w 
w 
w

w 
w
w
1:
w 
w 
w 
u 
u

1985

H 
H 
H 
H 
H 
H 
S

H

| 
H 
H 
H 
U 
U 
H 
H

1,700
1,600
1,380
1,560
1,620

1,330
1,310
1,540
1,830
1,860

737 4151430791613 Youngsville
738 4153580791538 Sugar Grove

^;:;i^3S;i;;is;sSsil 
Morey, Stephen
Brown, Richard 
Neidig, Bud 
Williams, Daniel 
Haskin, B.

w 

W

1378 1984 W
1378 1978 W
0761 1978 W
0067 1982 W
0761 1986 W

H

H 
H 
H 
H 
H

1,360
1,430
1,410
1,280
1,780

H
T

V
H 
S 
H 
H

V 
V 
H 
S 
H 
S 
S 
¥

H 
M 
V 
V 
V 
H 
H

V 
V
S 
S 
H

¥ 
F 
S 
V 
V 
V 
H

112OTSH
341VNNG 
341VNNG 
341VNNG 
341VNNG

337CBCR 
337CBCR 
112DRFT
341VNNG 
341CDKN

341VNNG
112DRFT
112OTSH
341CDKN
341VNNG

2||(^iii^5igpss¥

341CDKN 
341CDKN
341VNNG 
341VNNG 
341VNNG

341CDKN 
341CDKN 
341CDKN 
341CDKN 
341RCVL
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Table 5. Record of wells in Warren County Continued

Casing
r\Avs*it *««.

... Depth t/oHuiiu 
Lith- . r .. water-beanng 
ology   ®. Depth Diameter zone(S) 

lteet> (feet) (inches) (feet)

tgji^wjf 

ii|it $

.JPPL. ,fi|,:
GRVL 41
SLSN 57
SHLE 75
SHLE 110
SHLE 80

m# &
StJLE 8S:

:$iik&. 100;

SHLE 78
SHLE 110

_.

SHLE 160
SLSN 55

sSifEE 40;
tiiSiJ :§§

M

:;^SJPS; : 106
SHLE 94
GRVL 126
SDGL 89
SLSN 43
SHLE 75

SLSM m
mm 7&

us s
SHLE 100
SHLE 85
SHLE 60
SHLE 125
SHLE 225
£JSl£ ' 34

^WT tt TQR

SMLM 100

SHLE 180
SHLE 80
SHLE 56
SLSN 73
SHLE 143

-''- ' '-'^SKf-'-' -' R- 
'-\Xf.    3:

8$ i 

§1

xMx x <&

41 6
42 5
62 6
90 8
40 6

w »
^ j^- ^

44 &
3tHj: fe

::>>»::^^:::::::;::: >: -:.::^: :-:

21 6
37 6
_

32 6
53 5

5*^ **ij:

3^ 5

8 6
126 6
89 6
26 6

«p

, ,i3, :::,::;;::. ,,,
34 '
23
68
98

45/75

m
m

Water 
level 
(feet)

m 
il
30
20
23
45
50
25

1
m

38 38
42/71/83/110

-

82/150
55 
50
m

Ww

mm
45/70

122
83
43

20 6 23/50
^^^^^W^^ipgiS

10 p
3Q; fi

114 ft
55 6
31 6
41 6
30 6
32 6
si ft
3O-"-: it*
3*i l-r

si e
36: fr

20 6
41 6
55 6
36 5
21 6

m
31/60

M
55/80
65/78

53
70/90
75/225 

750^JRS/100
I48/1PB 
48;/iS2

.SWKS-iSwK-x^ffiWJiSfS::-:^:

52/70/74
-
-

60/80/125

60
2

60
40
25

45
96
60
20
20

25:
20

.. M
90
45
25
-

1 
41

-m

120
35
35
40

100

Date 
water 
level 

measured

IS!
mmm
07-25-79
04-11-79
07-26-74
11-00-86
05-26-82

tipTyiJWft*
ff- :*\fi rjO- 
l|:^^*J^+^/:^J:

SPOfltiSS

09-00-83
06-00-79
10-02-86
05-28-78
07-08-83

08-03.77
09-00-86
06-14-84
06-13-77
08-06-81
05-00-84

;: :;: r!/^iTP"-Ov

06"'14*P*^'

07-00^84

mm
06-00-83
09-00-86
06-01-77
06-18-76
06-18-76

mmm

10-00-84
07-25-78
06-05-78
08-12-82
09-15-86

Measured yield Field water quality
Reported 

yield Specific Djsch Pumping Dgle
(gal/min) **"* (ga|/min) Penod, measured 

[(gal/mm)/ft] va ' (hours)

1
,  

20
10
20
-

a
IS

4
15
-

6
10 
15

IS

25
-

20
8

"Will
:«

-

5
-
-
-

   15

5
7
-

10
-

»

St43
-
-
-
.68

1.0

m
-

m

-
-
-

 i-.

-

.21
-
-

1.0

.47
m

m
4.0

.20
-

M

,A
-
.53
-

1.4

«

W< ,
-
-
-

15
10

«

15

-
-
-

m
-
6
-
-

20

7
m

s M,

20
6
-

i

., ....... ,.,,.,,5!:::......,..:;:,,.........:.

-

-

8
-

14

115 ««

$ ^5PS?T
1.5 06-01-87

.5
1.5
2.3 06-01-87
1 06-02-87

«*

10-02-86
10-02-86

_

1
1; '^iip*

i

.5 06-02-87
06-02-87

1.5 06-02-87
_ _

1 06-03-87

i& $HF"87
I

* rt**
.5 06-10-87

2 06-10-87
_ _
-

* |jj§

- Ob-lliSf
Jf ^

& 0fe:;i|g8£:.;
.3 06-11-87

06-11-87
1 _
1 _

.5 08-03-87

tance

«
300; x
360
-
-

415
410

Wb
~

ilk
270
150
-
-

IS

m
290
580
310
-

380
": f!30:

W®
 -

m
440
380
-
-

m
34D:

it-

^£!p:,s,.
390
400
-
-

320

uses
pH we" 

(units) number

**"' ^VVk^ 

- 680

.£&< ;?886;
5.4 688
- 690
- 692
5.6 694
6.3 696
- A98

- WE

- 704
6.0 705
5.8 706
- 707
- 708 

.A3 71:8

5M S
5.8 714
5.8 715
5.9 716
- 717
7.1 718
'f§r;;:f|if
&? iip
- 7|l

- 724
6.3 725
6.4 726
- 727
- 728

It H
5*> 73f
- 132

,,,;Ss6;y:2$3;
5.6 734
5.6 735
- 736
- 737
6.1 738

;  ; : : ;

-

mm

ilSsi:
::sls

Hi

by
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Table 5. Record of wells in Warren County Continued

USGS Latitude/
well longitude

number (DDMMSS)

^ . Quadrangle
name

Owner
Ori-er Year P^ flff Topo-
llcenhse drilled Use of Use of surface 9raPhlc
number site water (feet) setting

Hydro-
geologic

unit

74M m y N uSll JB2 Rbssel]
741 41 £$&£ tPfrlfeS/ Stt&t I rfnv*!

742 4J 5528 0^1704

744 4153440791856 Sugar Grove
745 4154280793328 Columbus
746 4154240793328 Columbus
747 4145390792842 Pittsfield
748 4145150792921 Pittsfield

mo

754
755
756
757
758

Z62

764
765
766
767
768

m
m 
774
775
776
777
778
779

4156440790743 Russell 
4156590790737 Russell 
4156570790735 Russell 
4156560790738 Russell 
4153100790545 Scandia 

beandia

^igjarGresvie 
415556 0791805 Sugar Grove 
415604 0791816 Sugar Grove 
415600 0791813 Sugar Grove 
415559 0791817 Sugar Grove 
415449 0791858 Sugar Grove

4M 1 1; 67934S4 £ iranJ Valiey
Git

4137390793526
4152320790942
4137410793528
4152320790932
4152320790933

Grand Valley 
Russell 
Grand Valley 
Russell 
Russell

Teafe; Mign: M 1,840
Mlf

-T"

y 
ii

Schrader, E. 
Eastman, S. 
Alien, Bruce C. 
McClure, D. 
Mecklin, J.

0761 1983
1708 1986
0975 1966
1378 1978
0269 1900

IS? 

W

w 
w 
w 
w
viiz

H 
H 
H 
H 
H

1,860
1,420
1,420
1,470
1,420

laefcson, Roderie

Kane,F. 
Skiavo, James 
Briggs, G. 
Wickline, S. 
Palmer, Jim

L97S L:

,^1,^11^^11,, 
0067 1986 W 
0067 1986 W 
0067 1986 W 
0067 1986 
1393 1985
*m m*

W 

W

m 
m 
m

H 
H 
H 
H 
H
m
m

ism 
ijm

337CBCR
341CDKN
112DRFT
112CLVM
341RCVL

..,,,,,,,,,,,^_

1,320
1,330
1,330
1,330
1,530
i*m

112ICCC 
112ICCC 
112ICCC 
112ICCC
341VNNG

Spencer^ E 
EldetK, 
Christensen, B. 
Lavigne, George L. 
Cochran, S. 
Wilmoth,J. 
Borland, S.

6761
&?m
1378
0761
0761
0761
1378

1986
1985
1986
1986
1986
1980

^
W
W
W
w
w

m
H
H
H
H
H

ism
1,510
1,500
1,500
1,500
1,840

V
F
F
F
V
S

::":-::::::ii:::x::

Ti^O^SH
341CDKN
341CDKN
112OTSH
341CDKN
341RCVL

Smith; &L 
Andes, TKSUiaBt|;,

Jones, Fred 
Cobb, William 
Viole Burleigh Estate 
Shields, Lee 
Olson, Ronald

mm
133® 1978 m m ijsm s IGPCBCR 1

x:x:
'iVin1̂  i'&rrti f&1 'XJ- r -*»Ort t2 i-'*;'lw^3(-:\J1ui= x-x- iftftH Iwo IfY rt l,ZoU; Sf lt2fc,t,VM ;:w:;

mm 117* Vi? gl t>2?iQ S tl^ESivt m

1085 1967
1967

1085
1965
1967

Rediek. Oarv

785 4152210790935 Warren
786 4152320790944 Russell
787 4152240790936 Warren
788 4152250790938 Warren
789 4152340790946 Russell

King, Melinda 
Morris, Francis A. 
Gabriel, Joseph 
Widmer, Stephen 
Randas, Andrew

1985
1970
1965
1965
1977

W H
W H
W H
W H
W HW^'W

;v« y
\M 13w F*~

IS62 W M
M.,,,,,;ll
W H
W H
W H
W H
W H

1,250
1,290
1,270
1,270
1,270

112ALVM 
112OTSH 
337CBCR 
112OTSH 
112OTSH

mMWH

1^00 
1,300 
1,290 
1,320 
1,280

112OTSH 
112OTSH 
112OTSH 
112OTSH 
112OTSH

32



Table 5. Record of wells in Warren County Continued

Casing

Lith-

: SfflE 

:SESN:

,C3®ft±
SHLE

SHLE

GRCL

GRVL

SHLE

SMO,

&£&ft

 mt
wm
;:;Sf|3L

SDGL

SAND

SDGL

GRCL

SNDS
"Mil-
wm
sum
*jjHjyi
mm
SHLE

SHLE

GRVL

SHLE

SHLE

'Hilr
 

is
SHLE
-

 

V

~
T

« :

Depth 
of well Depth Diameter 
(feet) (feet) (jnches)

¥*}

m
m
§K

100

70

58

123

60

I!7S

m
m m

p
129

120

116

120

65

m
n
w
?l:
w
70

70

40

80

120
':1>5p

im
JJ

60 

60 

60

85

83
~"

102
m^
«§:>?S?

27 

40

4.<j:

20

60
-

123

56

W?
*&
&£,

m
m
82

129

120

116

120

52

m
m
m
&3
IP
21
-

40

63

22
? *£$£ 

78;

 

54
-

-
'"«"

^

^

»

y

.,:&,:

6

6
-

6

6

6
«K

s
6
r
5

5
-

5

6

&
£
&
f,
6

6
-

6

6

6
i:--.ssls^«-;

fr
 > **

-

-

-
'

-

^
«.

Depth to Water Date 
water-bearing . . water 

zone(s) f level 
(feet) v ' measured

If

mm.
40

62/68

54

122

56

8S2I04

14/^1
2ZJJJ1

:62

:;;|||i^||:

-

-

-

-

55

73/62

70

61
^fi|

m
29/68

40/63

40

65

77/98
.,: S S ::,3p x >::,,S x '

3l& ;

S

15/47 

15/47
-

-

-

W

^

:*»

i
^
25

30

12

60

20

69
N-
&,
20

5S

-

30

30

30
-

m
M
2fe
ft
2iP
42

30

20

10

75
!M

35-

30 

30
-

26
*

M
^,
r"

MN2M5

,^3r|j()S87
07-26-83

04-00-86

05-00-66

09-11-78

08-00-79

MrfltWJfe

:0i^24^f$

dlBie
iSMJ^S
:^f)4p

05-00-86

09-08-86

10-00-86

09-00-86

11-18-85

J0^o¥ii
@M)D>£&
«%2Sfep

^vHaflMSfc

Sl-Pffe
07-00-85

04-00-86

09-00-86

04-00-86

07-00-80

lPill£
^M^

Measured yield Field water quality

Reported 
yield Specific 

(gal/min) capacity 
[(gal/min)/ft]

: r
,,: : .::.5:.^,, .. 5^ ,.i|:::,, j.

.06

.29

2

10

16

iSJ:  

:-«. -

  t:

M;
~

20

25

10

2.0

45

t3

m
jig «,

J5 :

7

1.0

15
-- J

7T^i^^r:^"*^""
«* ~

Discharge P . Date 
(gal/min) f̂s} measured

1| 1 PHl^Nt' 

2S LS  

.M:j.. .......sA........ L-1
5 2.5 07-14-87

12 .3

12 2 07-15-87

.3 -

.5 -

1 :Q5HESi:8?

^ « iS?^^
SBWS1H82

.,,.

:^ lHl

_ _ _

07-16-87

_ _ _

20 .5
_ _ _

IPiillliiil^lis^ipllsli
2*> %
-
-       *5fV ifijcu ^tofi:

T
.3 -

15 1 04- -86

.5 -

50 1 -

.3 08-04-87
"""" "'"' ' w" *'"'"

^

Specific 
conduc 
tance 

(nS/cm)

i
*n

240
-

390
-

-

800

300:

^)0
«

«

-

400
-

-

 
::'"":!::::*|*;:-:':-:':":":"

,«,
-

42D
e*

-

820
-

-

350
 

USGS
pH wel1 

(units) number

« i^--^^

&£': raa

:T? ....Hl::;i:

6.8 744

- 745

6.3 746

- 747

- 748

6.6 749

b.2; ?5u

&:) 'Til

« ^52

- "?S3

- 754

6.7 755

- 756

- 757

- 758

- 1B0

- :?6l
;£J 58^

- s$l
- 764

7.5 765

- 766

- 767

6.6 768
,,. , 9ggp

351

11

11
li
1
i!:::::::::

|:|i;

1 ^; 

1

11

"11

i

f ! L f f i8 !!
04-29-67 

00-00-87

-

00-00-67

0H«13483

^
^

- - - - 08-06-87 490 

- - - - 08-13-87 185

-

- -

^
*,
«*
^

08-13-87

08-13-87

!PiN$
6iNli4v?

- fl8^I3r83

SfeJ3>83!

190

160

IP
320

195

IP

67 775 

- 776 

- 777

- 778

- 779

- Hit
- 781

uses
 ?ia,

®
II
1
*¥

5S

mXliUKmmmmm^ - iibssJMlM^ J^S1 - &H 1

-
-
-
_

-
104

108
-

92

-

-

-

-

 

-

-

-

-

 

-

-

-

-

 

-

-

-

-

52

-

-

-

-

08-13-87

_

..

_

-

_

08-13-87

08-13-87

08-13-87

08-13-87

08-13-87

230

340

240

240

330

- 785

- 786

- 787

- 788

- 789
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Table 5. Record of wells in Warren County Continued

uses
well 

number

Latitude/ 
longitude 

(DDMMSS)

Quadrangle 
name

Driller w Prin
Owner license ^ Useof 

number site

1ary Altitude

Useof surface 9raphic 
water (feet) settins

Hydro- 
geologic 

unit

^^---4lS^5i5p930:: Ofaeim %^$fa*®l  -- >~ * - -W~ *"¥*   <|» M£ - i^Siii^

Ken

794 :4i;iS34::0!^!09^J;
795 415232 0790940 
796 415228 0790929 
797 4152240790933 
798 415233 0790941 
799 4152270790947
POO i$^$fay^:

ftussetl
Russell 
Warren 
Warren 
Russell 
Warren
V^gtwm

>Putrtairt£Ji ,..¥..
Mervine, William 
Spadafore, Ron 
Malissa, Mike 
Brumagin, Alice 
Scalise, Polly
Biewrtfiefd, Myer

801 415223 W9CJ9M mm

VVntte/kobprl
U;,: ?9$

806
807
808
809

810

lilt

415228 97909^ 
4152280790944 Warren 
4152220790937 Warren 
4152290790933 Warren 
4152310790945 Russell 
4146120793209 Spring Creek 
mm 0793223

Marquis, David 
Zavinski, John 
Moore, Alfred 
Hill, James 
Stover, Lawrence

Hdiioute

816 4158290791158 Russell
817 4138080793019 Grand Valley
818 4153360790850 Russell
819 4153360790851 Russell
820 4151010791908 Youngsville

Saunders, S. 
Smathers, Rod 
Warren Mall 
Warren Mall 
Youngsville Borough 
^Hngsviile :Jferou^i

006.7
1378 1982
1088 1977
0410 1978
0410 1978

1910

Ruesell 
Russell

|;p24 wsmmms

826 415257 0790841
827 4152400790842
828 4152410790857
829 414648 0790544
830 4146500790547

Bosko Mdter Company

Russell
Russell
Russell
Clarendon
Clarendon

Warren State Hospital 
Warren State Hospital 
Warren State Hospital 
Clarendon Water Company 
Clarendon Water Company

0424 1957
0424 1957
0424 1957

1922
1922

831 4149350790704 
414934:0790715 Claicndon

 We^tgnt Pa tvMer Companv
i^femiV

sv

1971 W
1968 W
1965 W
1969 W

1044 1968 W

W 
W 
W 
W 
W

1986 m

W 
W
W
w 
w 
w

HT

zm®

1965
1964
1965
1968
1977
y*Mt

. .....,
w
w
w
w
w

..........

H
H
H
H
H

..... __...

1,260
1,280
1,290
1,350
&33G:

" S

S
S
S
S
le

112OTSH
112OTSH
112OTSH
112OTSH
112OTSH
^^|s|i|ffi

H 
H 
H 
H 
H 

&

1,330
1,220
1,270
1,310
1,590

S 
S 
S 
S 
V

N

112OTSH 
112OTSH 
112OTSH 
112OTSH 
112CLVM

1,640

H 
H 
C 
C 
P

P
r 
r

T 
T 
T
p 
p

1,410
1,600
1,200
1,200
1,200

112DRFT
337SNNG
112OTSH
112OTSH
112OTSH

1,^20 
1,220 
1,210 
1,210 
1,400 
1,400

V 
H 
V 
V 
V

S 
V 
V

SL
V 112OTSH 
V 112OTSH 
V 112OTSH 
V 341CRGS 
V 341CRGS
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Table 5. Record of wells in Warren County Continued

1 -th Depth
Vth- of well 
°'°9y (feet)

r:~:-
! - £65

85

100
__

..

-

*"" tvr"!

125

1100

Casing
         Depth to 

water-bearing 
Depth Diameter zone(s) 
(feet) (inches) (feet)

-=.,..» . ... , .

«

 

_
__
_

.^   . ,_
« -~

.^
 , m r~

120
_

98

80

GRVL 37

I.SHLB 140
;SaH) J 2os
: j^U'r.j-ru- CO

| - 134
:JG1P% *':

SHLE 176
SHLE 128
GRVL 69
GRVL 57
SDGL 57

?CKVL 65
2 SliJCiIj 142
i; ~ §?
i^EJSJL £*
SDGL 64

SDGL 74

SDGL 61

159

159

r >, " 86
|P« si
:::ORfVL. 93

  '(''"''IJV/i "7*^ 
::t»\yk<  '*£

_

.-

.-

__ __

35 6 36

43 6 B3§

jiit * ^liNif
5§! :W-" ?3:/:/B

62 4

3. ii 1 |1
175 6 176

52 6

61 8

50 8

57 12
^ fefS :::::^:'x::: £f£$& . ::::::::::Ko>S::S>S:^S::^:S5Sv::::::;:^ 

 : 5>. i :-: HJ: :#£: : si&ttT* :::x::::::>::::::::::

53': :8 "

^
«

: 4?.. M :»*
49 24

59 24

46 24

115 8

115 8

s& ii& " " ' .*.
H il * 
67 lg

':'-'C ji: ' -j fi . .-  

Measured yield Field water quality

Water Sr RePorled Specific level WOKSI yield Specific _. . Pumping n .

(ieei; measured '9 ' .. .^ . ..... (gal/min)   . measured tance 
(|iS/cm)

_ _     », «». EJH-1^-K7 141]

1750 : 06i*Q0^7ff ** ** ~ ~ f^l*::J:3*i87 420

08-14-87 172 
08-14-87 240
08-14-87 350
08-14-87 380
08-17-87 280

-' pi^i?: 3jj
m Q&-Q&S& - *   Eenuyr 2®

^|8-3^pp|

$! i^U^W " «   - B?-l?^8? .31B
-" ** ~ nflMfcpH^ 35®................. ....... ...^ ^ ................... ^7_^ 35Q

08-17-87 235

08-17-87 250

08-17-87 440

0 06-27-68 - - - - 08-18-87 310

73 :09*0&S2 7 « sws :®P3 'iJSaS&i&S   ^9

.||. @M^«% * m »» : 3 »P^ t«l

=«8 KJ^Kh « M: IS 1 W*IW8? liS5
2S 08i|p^ * e * :S8M5^ i>ritJ0

oijf^U^ ^r rr ^  , ~* ^

30 11-00-82 10 - - .3 -

04-21-77 12

14.30 10-06-78 - 52 300 4 09-20-78 268

12.70 10-05-78 - 150 300 3.5 09-27-78 229
30 00-00-10 740 - _--.-_

P^^tf:lililf:":':':w:
S. KfeW^BQ. -- 3UST ®; 48 " ^

is fioiHii&^ii 43 ~         "
fe. ~

m M$®W: $m ..-?, ,-,,: , . - « ,^ :;
33 10-08-57 650

28 11-22-57 760

30 11-01-57 460 - -
  1(Vi -    AUhJ

130
jJL4: OJQ^OOr54 ICX)0 "    i^.  

J0 (1^00^ ?00 « « - «. ~

m 09-14j71 - S5J W?& %£ -

jy 08*3(Ds83: # 270 1600 75 . «-.... ^

uses
pH we» 

(units) number

.- 791 1

: E J
- 795 

- 796

- 797

- 798

- 799

- $m 1
- pi- 1

'S?|i§: ;j.::

JMVI r::S

- 80S; |

- 806

- 807

- 808

- 809

7.6 810

s* riy 1
7* 8|i; 1
£1 at& |
, sy |
  ii^ 1
- 816

- 817

7.3 818

7.9 819

- 820

I:ffifi82pii|

S2f I

" ?M 1
"*

^
- 826

- 827

- 828

- 829

- 830

- m i
- 83& 1

8|| |*  m^ i
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Table 6. Record of springs in Warren County

USGS spring number: The number assigned by the U.S.Geological Survey (USGS) to identify the spring. The prefix Wr before the
spring number signifies the spring is in Warren County. 

Topographic setting: H, hilltop; S, hillside; V, valley flat; W, upland draw. 
Hydrogeologic unit: 112OTSH, glacial outwash sand and gravel; 324PSVL, Pottsville Group; 337SNNG, Shenango Formation;

337CYHG, Cuyahoga Group; 337KNPP, Knapp Formation; 337CBCR, Corry Sandstone through Riceville Formation undivided;
341RCVL, Riceville Formation; 341OSWY, Oswayo Formation; 341CRGS, Catskill and Venango Formations, undifferentiated;
341VNNG, Venango Formation.

Location

USGS 
spring 

number
Latitude 

(DDMMSS)
Longitude 

(DDMMSS)
Quadrangle 

name Township

Altitude 
of land 
surface 

Owner (feet)

Topo 
graphic 
setting

53
62;
M.
ii;

55
56
57
58
59

dK?335

AI415S 
414301 
413914 
414108 
413752 
415037 
413849

61
62
63
fi4

65
66
67
68
69

m
1;0& 
!:Pl
102
103
104
105
106

4)3808
4*3741 
413742 
413954 
413829 
413800 
414051 
414255:

443203

414524
413959
414417
414151
414117

fefeW

113
114
115
116
117

415525
414251
413742
414053
414325

124
125
126
127
128

414611
414719
414024
415144
413757

134
135

414838
414321

07914S8 
0792053 
0792424 
0791543 
0791435 
0790731

07815931

0785944
0790153
0790223
0790237
0790418

0790312
0792021
0790211
0790304
0790502
0790548
0791402

papi-
SM
6791844
0790937
0790904
0791041
0790254

0791143
0791421
0792716
0790927
0790309 mm*

0790420
0793221

(Scibham

Cobham
Tidioute
Cobham
Cherry Grove
Warren
Gfieny^Grove

iadow
tuaow
Ludlow
Sheffield
Sheffield
Sheffield
Sheffield
tidkiufe

Clarendon
Cobham
Sheffield
Sheffield
Sheffield

M&rren 
Cherry

Sugar Grove 
Cherry Grove 
Cherry Grove 
Cherry Grove 
Sheffield 
Sheffield

Warren 
Warren 
Tidioute 
Warren 
Sheffield

Warasn 
tidkiutB

Clarendon 
Grand Valley

Vfeison
Vtfatson
Deerfield
Limestone
Watson
Watson
Glade

Sheffield

SSetfield: 
Sheffield 
Sheffield 
Sheffield 
Sheffield 
Sheffield

Mead
Limestone
Mead
Sheffield
Sheffield

(Snetfty^GKJW 
^heny^itws: 
Sugar Grove 
Cherry Grove 
Cherry Grove 
Cherry Grove 
Sheffield

Watson
Pleasant
Triumph
Conewango
Sheffield

Mead 
Eldred

orest 
Unknown 
Unknown
Allegheny National Forest 
Allegheny National Forest 
Everett Cooper

ftft^neov National forest 
Allegheny National Forest 
Earl Simmons 
Allegheny National Forest 
Allegheny National Forest 
Allegheny National Forest

Unknown
Allegheny National Forest
Unknown
Tim Bean
Allegheny National Forest

LJrtkflown

: pipiksny f^r^:i£<JrB^::::; 
David Engstrom 
McMillan Lumber Co. 
Allegheny National Forest 
Allegheny National Forest 
St. Paul's Church

Allegneny National Forest 
Paul E. Baseler 
Peter Rassavage 
Robert Anthony 
Allegheny National Forest

Shatfee (fe$rak

Unknown 
S. Durkac

mm

1,155
1,140
1.820
1,780
1,380

1,420
1,560
1,520
1,350
1,920

1:290

1,420
1,620
1.400
1.815
1,895

1,650
1:890

1*290

1.650 
1.600 
1.600 
1.870 
1,370 
M2Q 
1,480 
1.610

1,545
.800
.675
.340
.500
<m. 
ms

1,195

1,480
1.780
1,370

$ 
S 
S 
S
s
W :s 
sm
s
s 
s 
s 
s 
s
W

S
s
S 
V
s
W
m -s 
w
W

s 
s 
s 
s 
s
V
w

36



Table 6. Record of springs in Warren County Continued

Lithology: CGLM, conglomerate; SDSL, sandstone and shale; SNDS, sandstone.
Primary use of water: H, domestic; P, public supply; R, recreation; T, institution; U, unused.
Discharge: gal/min, gallon per minute; EF, estimated flow measurement; VF, volumetric flow measurement.
Specific conductance: nS/cm, microsiemen per centimeter at 25 degrees Celsius.
Temperature: °C, degree Celsius.
Other abbreviations: DDMMSS, degrees, minutes, and seconds; --, no data available; <, less than.

Measurements of discharge Field water-quality measurements

Hydro-
geologic

unit Lithology

Primary 
use of 
water

Discharge 
(gal/min)

Date 
measured

Date of 
sample

Specific 
conduc 
tance

PH 
(units)

Temper 
ature

USGS 
spring 

number

341VNNG 
341VNNG 
324PSVL 
324PSVL 
112OTSH

13NDS

;:33^Bi:itt &BSL
337KNPP 
337KNPP 
337CYHG 
341OSWY 
324PSVL

SDSL

CGLM

SNDS

''341OS\A)Y" 

337SNNG 
341CRGS 
337SNNG 
324PSVL

56
16
25

20
5

40
N

1
5

30
20

5
40

EF

EF 
EF

m

Wi
:£F

EF 
EF 
EF 
EF 
EF

24; w

11.1 
1.7 
2.6 
1.0

40 
J

m

VF 
VF 
VF 
VF 
EF 
VF 
W 
VF

m

341VNNG 
337KNPP 
337CYHG 
324PSVL 
341CRGS

:

H
T 
H 
H 
H

fPlP

5.5
30

.3
5.0

10

VF 
VF 
VF 
VF 
EF

341RCVL 
324PSVL 
324PSVL 
341CDKN 
337KNPP

"$f :fF

U .2 EF
H 5 EF
H
H
H 15 EF

LI VF

337KNPP 
341RCVL

20
40

EF 
EF

%2pS 
05-29-85

05-29-35
06-26-85

07-17-85 
07-17-85

06-26-85
06-26-85
07-17-85
07-17-85
08-07-85

104 
230 
<50 
<50 
229
m

10-10-85
11-07-85 
11-07-85 
11-07-85 
11-07-85

o-io-85
11-07-85 
11-07-85 
11-07-85 
11-07-85

immi* "'

06-05-85 
06-05-85 
06-06-85 
06-06-85 
06-06-85

06-05-85 
06-05-85 
06-06-85 
06-06-85 
06-06-85

06^465

§6-25-85

06-26-85 
06-26-85 
06-26-85 
06-26-85 
06-06-85

06-26-85 
06-26-85 
06-26-85 
06-26-85 
06-06-85

sip.-..
105
65

<50
<50

90

W

06-19-86 
06-19-86

09-09-86

06-19-86 
06-19-86 
08-06-86
08-13-86
09-09-86

265 
<50 
<50 
185 
190

Ob-21-87

09-09-87 
09-30-64

09-09-87 
09-30-64

tie

120
70

175

..£.,..

6.8 
1 
7.0 
6.5

6.3

5.0

^"eT

5.6
5.7 
4.6 
7.2

ICsT

6.8 
4.3 
4.1 
6.2 
7.7

m
m
8.0

10.0
10.0
9.0

10.0
16.0
if 
m
&&

s
B.5

6.0 
8.5

8.5 
9.0

10.0
11.0

10.0

6.9 9. 
15.0

&&
280

82
<50
170
<50
<5C
240
^

m

135 
<50
120
220

70

|5

7^5
6.1
6.0
7.0
5.0
6.2
5?
SJ|:

6.9

7.0 
6.1
7.3
4.2
4.4

18$
io!b
9.5
9.0
9.5
9.5
7£

S^Q
\$&

51 ,..,
9.0 

10.0
8.0

11.0
8.0

m
m 
M
54
55
56
57
58
59

m
m

65
66
67
68
69

102
103
104
105
106

113
114
115
116
117

" 1PPI
119

124
125
126
127
128

y&&
130
taa 
132 
(33
134
135

37



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County

[Concentrations are in milligrams.per liter except where otherwise indicated; changes in detection limits for the same constituent 
represented by less than symbols result from different laboratory instrumentation or variation in instrument calibration; nS/cm, 
microsiemens per centimeter at 25 degrees Celsius; *, laboratory measurement of specific conductance and pH; °C, degrees 
Celsius; <, less than; --, no data; see table 1 for hydrogeologic unit abbreviations]

USGS 
well or 
spring 

number

Wr-3 
5 

19 
21
35

|| 50

11: 205;,
208
213
216
218
222

It 224
II
II -22$

228
229

If t; 230 .Vs"
If "233.
§ 2^4
1 235
1, $&

248
252
254
255
256

FIT
264
266

Date of 
sample

9/26/28 
9/26/28 
9/26/28 
9/26/28 
7/20/29

illplli

25
Ste/85&
5/15/85
5/16/85
5/29/85
5/29/85
5/29/85
5/29M
wmtm
Simim
*yW8S

8/26/87
5/29/85
5/30/85
5/30/85
8/14/85
:5ii?3qjpi: -
5/30:/S5
^3&/8s
SySS/ 85
B:/2fi:^g|

6/26/85
6/26/85
6/26/85
12/02/86
6/27/85

ISS
6/27/85
9/26/85
9/27/85
8/26/87
8/26/87

Hydro- 
geologic 

unit

112OTSH 
341CDKN 
112OTSH 
112OTSH 
112OTSH

;.;333ST$JN(S::
337CYHG
337CYHG
337CYHG
337CYHG
337CYHG

&7«rvM^
337CEpe
3B7CY8&
3pM<£ 
337CYHG
337CYHG
341RCVL
341RCVL
341RCVL

i^iEii
iS^ji^^
337$IsfM3
;3S?SNNG
L121GCC
341VNNG
112OTSH
341VNNG
341VNNG
112OTSH

IpCSTSy
341VNNG

337CYHG
341DVNNU
341DVNNU
341DVNNU
341DVNNU

Fie!J Dissolved ... . .££ -* T
-- -W *-

566

  12%

80
165
165
100
222

257
257
21?

380
66

193
193
205
102
5S
69
73

378
266
212
126
550
640

::::::: :*:::jftrt/v-:::: :::::::>" 
LjUUU

1,150 
165 
205

104
3,500

400
260

3,600

&4
1I&
82

560
274
150
180 
124;
$30
438"

m

222
76

194
200
354
168
fA
72
P4

302
252
188
198
264

292
m
102

1,790
292
142

1,850

i

- :&£« =

6.3
*6.2

6.5
6.6
6.9

6J?:

^
7P

6.3
6.3
6.9
6.9
6.9
m.
<5J
^
6,0
&«
7.1
7.4
7.1
6.1
6.8

7.3
7.6
6.9
6.9
6.9

J0tal Dissolved
nest Calcium 

(CaC03) (Ca)

110 
110 
110 
110 
130
im 
im

m
  : :::. M,,:,

30
59
85
67

130
m

1S&
?w
w&

33 
33 
33 
30 
39
m *
28
m
sSJk,
5.5

17
22
16
31
m
m
M
w

^_.^  ^
19

120
120
130

41
18
II
3$

130
200
160
72

170
200

90 
98

36
60

120
68
58

3.6
23
25
35
w.
M
%&
si

m
54
53
15
37
37

m
W

m
5.2

17
36
19
14

Dissolved Dissolved 
magnesium sodium 

(Mg) (Na)

6.1 
5.9 
7.1 
8.3 
7.0

IS

M:

3.3
3.3
5.1
6.1
6.0
m
M
t$
5-2

7.6
2.4
9.1
9.4

14
O
m
P:
*!

l&
14
7.5
7.1

19
15

M

5.8
5.0
8.2
3.6
4.1

2.3 
5.7 
1.7 
3.5 
6.9

8? 
&

:.:.::WHKW?¥¥

1.7
1.3
3.9
3.5
7.1
3J
m
w
laj

24 
22
2.3
3.7
3.5
5.5

->3
£

u
12

M
8.8
2.6
3.2

31

Dissolved 
potassium 

(K)

6 
1 

.5 

.7 
2

i 
1 
2

..............,<T,.,..
.9

1
1
1

8
2
1 i
4

2
.9

1
.9
.9

 2J.::-:::::::-.-.-::: 
 i!Q

:J i

^ i

:i 1
1

.8
1
3

150 .9

200 1: 

34 2
31

3.3
490

14
11

750

2
1
2
1
6
5

38



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

Alkalinity 
(CaC03)

-
-
-
-
-

II «< 
1 im

l.,3...
30 
46
72
58

108

1 " W
1 M
1 $%
1 M

96
18

124
122
120

1 »
I %?

1 2&
1 28

I Hi
198
130
54

158
290

Dissolved 
sulfate 
(S04)

8.0
13
11
8.0

19
>: 3$ "

2&
m

,,,JL ,,,,,,_,,,,,,,,

21
20
20
20'W
21
21
n.

.......................
<10

22
23
25

11
*W
<$&
<ffi
W
39
40
30

<10
18

Dissolved 
chloride 

(Cl)

2.0
5.0
2.0
1.0

14
 310; . -

mi <i

J?
4.0 
5.0

14
3.0

22
1"

|2&
im
m

62
3.0
2.0
2.0

<1
m
W
J£
5,0

48
4.0
5.0
1.0

82
250

Total 
fluoride 

(F) (

-
-
-
-
-

:?:..&;:-;*..
« 

m

... 1.
.2 
.1
.2
.2
.1si '

J2
2
1

A::
.2

<.l
.1
.2
.1
2
J
,1
^
;J{
.2

<.l
<.l

.4

.6

Total 
nitrate 

NOs as N)

~
~
-
-
-
"^ - ...

*
<MM

^J
.14 

1.11
.33
.05

<.04
* ££
m
m

<EiiJft;

s>04:
<.04

.42
<.04
<.04
<.04

|3;
JUT

<,04
,g?!

<:S*:

<.04
2.4

.78
<.04
<.04

Total 
ortho- 

phosphorus 
(P)

-
-
-
-
-

 :: ^ .. x

«

mm
Sfl

.03 

.03

.01
<.005
<.002

<0P^
sJOS
a

*E^CP

*S3

.03
<.005

.01

.01

.01
*im
<sOS5
«i(J0S
tip5

;S1
.01
.01
.01
.01
.01

^^^^^^^^^^^^^j^^^^f^^^^i^^s^-/ 1̂^^Ifii """

if m
11  $&
If $

28
248
94
54

244

<TS
¥
41
3£
25

<10
19

<10
<10

280

m
4$
6,0
4JD

1,000
42
53

1,100

4?:

«s^

.1

-1: ,,
.3
.4
.3

<.l
.3

&64
m
M
41
.22

<.04
<.04
<.04
<.04

m
fa
^i
m
.02
.01
.01
,02
.04

1 IQOQ
Total Total Dissolved gasses  

organic oil and                 we|!n° 

carbon grease Methane Ethane Propane number

Wr ^          wr j
          ^

_ _ _ _ _ ]g

_ _ _ _ _ 21

_ QC        J3

x .. .S, ^ -  >; ::: & ..^ ,; - V......-.-.-.-.-. ¥|

-* J? |

3;(j iU |

& jji >Uii? :*^ |

11^ ^XiJ

_____ 216
_____ 218

1.4 222
«: «.- « » 2P |

2^ ' s 22i 1
«yt s e, w «-
|J; ^.. « r 22?

gjig; ^^iSMiil^sllli:; *J ^S^lglllBl
- <2 .3 <.5 <.5
_____ 228

OOQ~~" ^^7

_____
O Q
|J.7

««  » ~ - « Illi230 11:1
.... ... ... ... ... """<i?i'i. ':'^
    "* '   »  ^St*: ?

_ _  . _ i95ti; ~ ~ ~  'w- lTW **?S:
~ 2l5:

-*: w ^      2471;:

- - - - 248

_____ 252
_____ 254

9.1 7 5.5 <.5 <.5 255
----- 256

3ifi si .J3J <J *J !lii|S|il
  . . 44.- -- vSSfcjSxSiSm -** r" *^ *«?p,:
«. ^. ^ ^ 2iS2; I
»,   ^ «, |H|; j
----- 264
22 - 44.5 1.5 .6 266

7.2 - .8 <.5 <.5
- 3 .6 <.5 <.5

4 10.0 .3 <.5

39



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

USGS 
well or Date of 
spring sample 

number

II

If

m
283

286
287
288
m
m
2ii3
299

 III.. 
302
303
305

306

118
313

: 'iiij!r
iis
I2X$i2pBb
7/17/85
7/23/87
7/18/85
7/18/85
7/18/85

llllf :
&W8S

^l$p;jittit -
8/06/85
8/06/85
8/07/85
8/07/85
8/07/85

ww&w
mmtfm
8/fi£/iS

Hydro- 
geologic 

unit

ISjP^
33?$&5fs?i!£
337CYHG
337CYHG
341CDKN
341CDKN
341CDKN

EOTSM
ippSHi
iiiiili
112OTSH
112OTSH
341VNNG
341VNNG
341VNNG

fell
 m&*w&:
34JMEi|ip

Field ... . . 
specific D's êd Field
conduc- , SO'^S pH (residue , .. .

S/cm) at105 °C >

:*;"fig$| ::::«:

16;?
70
70

230
319
179
159

^

:214

245
JS|:

440
206
271
271
370

m
290 
29S

........__.......... 8/07/85 341VNNG ---  -

v<

314
315
316
317

320
322
PP

328
331
333
335

8/07/85
8/14/85
8/14/85
8/14/85

ills'
M*«5

:&;|p$P&;
H^S8i/8!>
8/28/85
11/26/85
8/28/85
9/18/85

339 9/18/85

1

\

w:

342

346

Vtta»

P£26fp..
3/11/86
9/18/85
11/26/85
3/11/86
10/09/85

341VNNG
341RCVL
341CDKN
341VNNG

liZQiSH
33?KWP-
54|C:PKM
541?V1Sifi!SiK>

341VNNG
341VNNG
112OTSH
112LAKE
112LAKE 

3241WL*WP*
$$jJi$L
SBBB^P,
324PSVL
324PSVL
324PSVL
324PSVL
112LAKE

277
470
680
430

m
160
325

283
360
277
205
196

m
*68;

m
TM

*160

258
244

*180

120

158
B

74
158
262
158
130

S
258
294
tie
374
238
254
240
278
pi

2
334
232
302
-

226
m 
Ift
124 

210
288
204
150
140

T
5
150
128
234
-

128
108

m
*6.3

6.6
*7.2
*6.8
*6.6

lu
:*$,

*fl&

.£2
6.4
6.9
6.8
6.8
7.0

T2

7.3
7.2
7.1
7.2

*7.7

6.9
*6.9

6.7
6.6
6.8

**Tf

H
*P
*5.9

5.4
*5.3
*5.6

6.4

.°^ Dissolved Dissolved Dissolved 
calcium magnesium sodium

(CaCO ) (Ca) (Mg) (Na)

44-

6*

16
94

110
96
82

IS
ISP
136
..t>7
210
140
160
160
120
m

im

170
150
140
54

m
44 

150
100
72
65

^

22:

3.2
17
30
27
20

^J,¥  «

41
41

i&
56
44
41
40
27" if'

36

43
35
43
21

.2

11:

48 

37
28
18
17

i
2.9
9.7
8.9
7.1
7.0' M*'"

l*:
MJ:

::M::>

12
7.9

15
15
11

%

13:

15
13
13
4.5

.1
M

16 

16
9.0
7.3
6.2

is 
w
3.6

10
34
4.2
3.1

 ""y

m
8UI

24:
14
5.1
8.1
7.7

31

3
&a

26

"""" 28

9.9
68

140
74
m

15
Ifl 
10
41
36
11

Dissolved 
potassium 

(K)

1
£

.1
1
1

.4

.3

*
6
4,

- BS^^sJ

.6

.6
1
1

.9

" 2 |

1
3 
1
1
2

.8

.1 
A

Pr.

1 

1 

i 

1

3
.8
.1

57 15 5.3 10 .2

m 4£ 3# IS- 2
UJi

Sft:?y
.^7:

--

25
19
34
39

"*

ti
-

6.7
6.1
-

10

m
43
-

1.5
1.0
-

3.5

^

16
-

18
29
-

5.2

~B

ft
-

5
8
-

.5
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Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

Alkalinity 
(CaC03)

P"

1 4
i. to

32

98

184

108

86

iRir1 ***:
It *M

162

114

156

156

200

If 128
f £2
! 3S
|| 3P|

Dissolved 
sulfate 
(S04)

:*5 K

W
<P
<10

21

15

13

13

29-

18

*

47

24

26

25

12' : n '
19

£6~Q

Dissolved 
chloride 

(Cl)

m

&
M

<l
<l
10

3.0

4.0

W*

m

ff

27

15

7.0

7.0

6.0
"  ps

4$:

13

M

Total 
fluoride 

(F)

^ m" '* 

"i

2

.2

.4

.2

.1

<.l

' ^

«J

Il

<.l

<.l

.2

.2

.3

1
s,t;

.-I

i

Total 
nitrate 

(NO3 as N)

HT
m
44

<.04

<.04

<.04

<.04

<.04

J&

M

*m
2.3

.63

.19

.19

<.04
<ita-

tM
<m
«^s

Total 
ortho- 

phosphorus 
(P)

Jl

M
M
.01

.03

.01

.01

.01" "S* :
«w
*m

<.005

<.005

.01

.01

<.005

n
M^5
^005

^

Total 
organic 
carbon

"kW"

^.:

P

2.9

<1.0

8.5

5.8

2.8
*&*

IS

11
6.0

4.6

2.9

4.7

2.3
"ip'"

m
*§*
Hj

1 IQf^Q
Total Dissolved gasses  

. inr6ll Ol
oil and 

spring 
grease Methane Ethane Propane number

'v '" lii " "" - £P
^ 23*1

Jt ^s!i3 %_£_ flC.3 iZ/:3

_____ 283

5 <.5 <.5 <.5
  ^ ^ 5   9£A\J.»_^ ,»_J _LOD

16.5 3.5 1.0 287

6.5 1.5 .2 288T "" t1 ' r " T S!r s
  ..H   -  *S6f:

,., g PI

      "^09 tj\j£.

_ ^ c __ __ -an^
V..^ *Jvl_J

,, < 5 < 5 < 5 305
_____
  9     ^w;.^ »JlsU

:laQ- ' ' "IP"" - ::: p- ':"^P':' :

<-^ <Ji <|i 3?p:

?<-5 313

M *£ *& 3&

l|y$l,:::::::^ i*,s: - ,,^:;::::^^^""""214" --------   -      - ------------------------- - 

168

184

198

162

II **

11 £P
111 2.1

II :?£*
!f iw

160

172

158

92

92

10

18

22

17

18

N
J2

*3&

N
22

24

20

<10

11

10

i ^

B ife

fe P
14

4

6

8

48

m

i
24
-

14

22
-

<10

23

2.0

88
140

6.0

t$
2J

:M:

H
?ii
4.0

15

7.0

13

6.0

.3

.3

.2

.6

.1
 i!
J
3

,4
i2

.2

.2

.3

.2

.2

$&

m
TT"

36;
-

44

42
-

5.0

<.l

<l
'»!

-

<.l

<.l
-

<.l

.59

.06

.19

<.04

<.04

^
<E>0f

,Be:
*j$
<f|t
<.04

<.04

.10

<.04

<.04

M
m

2?

2J0
-

6.1

4.4
-

.14

.01

.01

.01

.02

.02
*-raffi

m
m

<m
JQ
.01

.01

.21

.02

.02

<* "

<,PQ5.

Mm
-

<.005

<.005
-

<.005

4.0

2.2

6.0

5.1

5.4

i&
W

<1iJ;

4,4
 ^W:

4.6

8.1

2.2

2.1

1.6

iisi.0

%i
«:

-

2.4
-

-

1.4

3.5 .8 <.5 313

  <.5 <.5 <.5 314
      T15J L\J

- - - - 316

- <.5 - - 317
*~ ^ nw

« iza
32i

w 32!

~- ~ ~ _ '^111
_____ 32F

----- 331

- <.5 - - 333
- - - - 335

- - - - 339
~ $fa
  

^11, ^
:« .>«

_____

_____ 342

_____

_ _ _ _

- - - - 346
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Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

Fiplrl

USGS Hydro- spedffc DISSOlved well or Dale ol v , . Spe5 solids
spring- sample Be*Blc ^ (residue mbef <X) at105 °C)

:;pcfc347: ' "  ""^HlpSp® " 33$H@£ ' " ' 

1 :349- t1/to.M5 *£$?;®§W¥'
1 :3|$ t&mtm 34JE3g$W
f 351 Ft/Q7/:85 tl2C!M*J

355 4/22/86 112OTSH
357 4/22/86 341DVNNU
359 5/07/86 112OTSH
371 6/25/86 337CYHG
372 6/25/86 337CBCR

"34S* -22*:   - 

tfih ^tfK*»jt' Jtro
520 624:
299 282:

440 244
262 162
330 218

95 128
155 114

Field . H Dissolved Dissolved Dissolved Dissolved 
pH calcium magnesium sodium potassium 

(units) (Ĉ 3) (Ca) (Mg) (Na) (K)

"'" '^mmmm
%& v^P

&fe !ls?8
7»r 108

*7.5 150
*6.3 80
7.6 120
6.5 33
6.8 52

mm%3ggmmmi$zm
$5 15
85 13
32 fcl
Bft 13 
56 8.5
20 6.8
43 6.4

9.1 2.4
9.1 4.4

:¥^;:s:x:¥x:¥i||;¥i¥S4s|i;:x^i
'S3-

31
 7*5

16
18
7.9
1.6
2.6

£tiP|
r I

1 1
s *

2
2
2

.7
1

'3m 265
6/M/86

IJ2
Tii

|8i
382
384
388
389

Wm
wi
m.
3.93
J^i,
395
396
401
405
406
4(59

408
4D9
410
41]
412
413
414
422
423
ii$t
A
426

w
:42S8
429
430
431
432
445

lyi&m
6/26/86
7/09/86
7/09/86
7/09/86
7/30/87
3%Wf$$
7/QQ:/;f^

7/23:^86
7^107^6"   ! : : -

 :-:  "T /irt /ii**-:
.-.-...-.-...-;:::: /'/-JvT-ww

7/10/86
7/23/86
8/13/86
7/23/86
7/23/86
S/SiiSl'fSi?
7^:^2;5pii&

7J23Wn
7?23/8t>
7/34^6
7/24/86
7/24/86
7/24/86
8/05/86
8/05/86ili's'MW'
8/Q6/S6
S/G6:/86
lS/<!h|/:8§

.P/ r6/gQ

8/06/86
8/07/86
8/07/86
8/07/86
8/13/86

M2ICpf
112ICCC
112OTSH
112OTSH
341VNNG
341VNNG
siivW^
MlC'^KJ*.
iiJSJFgiH
l4inscni
;:||i!lii*i|
341VNNG
337CYHG
341CDKN
112OTSH
341CDKN
llSEXI^i;.:!

l|i!^|||:i! |
aif^liii-
M2G^to[
3!?^pKf<S
341CDKN
112OTSH
112OTSH
341CDKN
112ICCC

Jl^lliS
112eBFT
341:VNNG
lisaccc
mRevt,
341VNNG
341VNNG
112ICCC
112ICCC
341VNNG

 m*.
325
225
335

1,100
1,100

w
?4?
2-35
14:0

ll.
210
130
720
205
400

illiiii 275::¥:S::¥¥;x.: :  ''.""'"'.'.

illl''.2j85:
2«i
26?
240
395
225
295
220
180

.;:   :::.::p|

600
435
 4pfi

280
390
140
340
230
430

I4&:

178
154
200
604
700
Nte
232
J5&
154:

150
128
378
128
252
ifs
J:59
17&
170
H-
200
140
158
172
124

; " ft*
39%:

m
lf»:

J^J

258
106
206
146
292

f$
7.2
6.7
6.6
6.9
7.4

'fel-

fei.
fe.5:
feffi

ll||:;:::iii:::x:::x:: ..............................

6.5
6.4
6.3
6.7

  ?

'xj, fm

6^:

fe;4

ay
63
6.9
6.8
7.7
6.7

6B
7J

P
fe^

6;*

7.1
6.3
6.8
6.7
6.3

iD&:
120
96
98
57
67

IIP"" ' "

148:
8£
5ft:

&.M...*  **""74 '"""

33
100
58
51

iiy:
Ti0:

^HO:
3$
A:¥,,,,,

110
65

110
<10

66

^
44
1^

JlN?:
12D
79
52
89
88

130

i,.
33
36
32
21
18

w
43
14
ii- ->,- 

x¥:^

19
7.8

29
17
15
S5

3$
32
32

^
35
21
36

.1
21
W f
13

^
.36
23
14
26
28
34

M
8.1
5.6
7.9
4.7
4.0

..- .... .,.-jj.

12
4$
JtjSj:
" T"--

is
9.6

.4
9.2

.3

.08
K.JS

,S2
i&4;

M
si

7.0
5.3
6.2

.03
4.2

Is K
10

2.1
26

230
220

&
43

16
j>$
-  """-'

S::x:::::x::::::S;;A::,""""5.4"

4.5
99

5.9
65
&4

-:3J9

u
igg
f8

19
13
5.2

53
3.1

mf^miymf^i^^^^^^i^f
trX-t-x-x-x-x-x-x- ft|ti/i:;X.:.>x;X;:::v:;:-x.x.:-x-:>3K]l

m
ij£
S^:

M
7.1
4.4
7.3
5.4

10

121
m
w
:3>3

46
2.2

28
2.3

18

J
1

.8
1
3
33 " : i:':r:
2
f
j'-'

2 :, .:,

2
3
2
1
2

J8
J

2
^

3"*""

1
.9
.1
.5

1
2
2

*W
2
3

.8
2

.8
2

*

; 
|:j

j

|

:j:

|

|

i
£

;
5

]' 

42



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

... .. .. Dissolved Dissolved Total Total .. Alkalinity ... . . . . ,. . . .^ . ortho- ,r^rr.\ sulfate chloride fluonde nitrate ^hrtor>hrtrilo 
(CaC03) (SQ) (C|) (F) (NO N) phosphorus

(r)

«?
::*.

fff

g

1:

;Sj

1
: '

1;:',

:vx

s

;|:

1

II

1

i;|

MX

igii

:

1

I

IS? :«

he
216
122
254

126

106

122

24

60
Hi'.!.$&*i;w:";s>-' "is

98

104

ies
4§

136

94

164 <

470

462

£»

J16

80

Is
I!:: ::?:::

82

12

224

52

144

104

i*i

IS
::..lMlI:JJll

122

98

94

106

66

116

2S8

186

1#J

168

48

136

72

66

'P

48

.24

2fr

%
26

10

19

13

11

SIN
17
le
M

i|
13
17

:10
13
13

0
l&

P
p
,*&
12

14

24

12

16

m
20

m
'ill:

22

11

22

12

14

12

i$
M
n

20

17

23

22

14

29

m
18
is

SB:

37

6.0

37

3.0

3.0

W
M
<*i
&0

4.0

4.0

3.0

92

71

T&

m
11
il

t*M

4.0

14

88

17

32

$$

feO

ft-"
-:-: : : : .  :   : : : : :  fi-'-fi

18

6.0

9.0

3.0

2.0

m
m
m
IP

6.0

2.0

6.0

6.0

62

$1:1: '

3
;2
3
A

.6

.2

<.l

<.l
<.l

P:|;;^S:S:*sl:S*s!ii;s;;;;............ _ .........

<^

4
-1:

.2

<.l

.2

1.0

1.0

*2r
J

^.t

<J

<;J s

.4

.2

.3

<.l

.4

41;

<J

<l

lyiiJ^siM
.2

<.l

<.l

.4

.2

J

Ji

8

*

.3

.2

.4

.2

.2

,12

 sJBi
^S6i|i

-^

.80
<.04

.87

.64

.70
^ii^^:WP:

J8;
M:

«^M

H
<.04

1.2

<.04

<.04

<.04

" >2i

<m
JB%i-l"
fei;

.04

4.0

<.04

.73

<.04

*P

"I1

*?

?5,t»

.66

<.04

1.8

.14

<.04
 «£&'

*ZM:

<P

<B4:

<.04

.28

.04

1.2

4.0

®iS2i;

.61
^@05

.01

m
.01

.01

<.005

.03

.01
s::^IJS:: :::S

-«0S5

eJffiS:
^fiOSii

^ t^l
.01

<.005

.01

<.005

.01

<iGO§;
ea

 ^ 002

^
^

<.005

.01

.01

<.002

<.002

e*002

Sa302

S
^SKfr as

.01

.02

.01

.05

.01

m
H-
&?

&tp

.01

<.005

<.005

<.005

.01

i iQr^*Q 
Total Total Dissolved gasses well or

organic oil and 
carbon grease Methane Ethane Propane number

3iiQ:"; ^ «

**J^»: **" "\?fl

U: - - &

4J s^
trii
4.6
3*3 ~~ ~~

a a «_/.«_/

_.
-

£:£:¥:>:^:"£:¥:£:£:^^

^.

3;S: s s

 
^.

-

_

-

25 - 27.5

<2 56.8ad?- ^":x  " <s:;
OikiLJ! :^*1 -^Sii)

Cj^O-:-: r  -"^.vw

1^5: -r ^^i?

-   lii- «« ^iS;
4.1 - <.5

2.7

8.8 6 .2

5.7 - <.5

71

£ff

6^

I]. I t?

liyil-yiiyj;;iiyi:|y;g........^.,,,,....,,,^,,,,,,.,.,.,.,.,,

5.6
c 7 _ _ j./

_

_

':::'::^:::::::::::::':::::::::::::::>:Tx::"" ^~V""""'

13 S 3
. ?* .!* *J

9.3 2 <.5
3.6 - <.5
6.3 - <.5
3.2 - <.5
4.5 3 <.5

- -    - - ;::::-------x

"<^5 &w§ 350

3p- <

¥ . . ;:

~~ ~~ Jv?D

357

359

371

372
::::::::::::::":::::::::::::::::W 
:;:::«>:::::;:-::: "v>:::::>::::^:::^j*:->:>r-:'.".::::::>::>- " " " "^'.'-iSl'j^D^'" " " "   

- - 3-S^
328
38tf

« ««. ?8]

382
384
388

<.5 <.5 389
<.5 <.5

«i;: -ffiJ 3!$0] ':1
^S *,S 3^1

<j < J P^i i
<M. <3 35^; I

--  ^ii3-:: ::r-":"-"-::": *£^j3' - :   - >£  - > iSyFif ::::::::v:   
x::o:-o::-:::::o:-::x-:-:-:::-x-:-::xo: :>:o:-:::-::::x%^^^

<.5 <.5 395
396

<.5 <.5 401
<.5 <.5 405

406
- ^ -^07'

4p

^ 21 S :
m
412

413

414

422

423

^ p i24:

^ *  iP
^,i 5,1s iiZfe
 C.5: IC.S: 42/

< 5 <.5 429
<.5 <.5 430
<.5 <.5 431
<.5 <.5 432
<.5 <.5 445

43



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

uses
well or 
spring 

number

11 4|3
if A

459
460
461
462
463

494

498
500
501

11 503
|| SO&

506

507
508
509

1 ^:

I *&

1! St4

* 516
517
519
520

If ii*
535
536

541
543

Date of 
sample

5/ iJ T/E^x
R/:TQ:/!C#y

8/19/86
8/19/86
8/19/86
8/19/86
8/19/86

S/p:/8»
S/WBb

iOT«

10/01/86
12/04/86
10/01/86
6/05/85
6/06/85

Hydro- 
geologic 

unit

ill
HlCPKM
341CDKN
341CDKN
341CDKN
341CDKN
341VNNG
--^2P$IP
Mi^NHSk*
^JjVTsBSBT,
3liVP»

341VNNG
341VNNG
337CYHG
341CDKN
112OTSH----- ipii^B;p4iPi- : --

££}£/£&
6/26/8?
6/2Wp
'£j3&ti&
6/26/85
8/29/85
6/26/85
6/26/85
6/26/85
W*3'

2»
5^123/81;

'9/05/85
9/05/85
9/05/85
10/09/85
10/09/85
7/2fj37
mm
pijSpk

?£*6/86
7/17/86
7/17/86
9/09/87
11/19/87
5/21/86

324iP$%
MJKCVL
112T*IW
iia$i$B-
112OTSH
112OTSH
341CDKN
341VNNG
112DRFT
"^m.

SSS
.-341CSOS

112OTSH
341CDKN
341CDKN
112OTSH
112OTSH

iililii
112C7ISH

jjffrfapif
341COKM
341CDKN
341CDKN
341CDKN
341RCVL
112OTSH

Field ^. , . 
specific Dlss^ed Field 
conduc- , . . pH 
tance atir)cor\ (units)

/ O/ \ dL 1 Us? \Jf(no/cm)

m

430
510

*500

575
570
235

205

39Q 
515
480
135
290
180

->  ^ %Q

Z15
455
455
550
270
400
250
260
2*0

4?5
§50

~ 520
520
610
750
750
W®
520

S

\m
305

*629

630
1,450

360

£
im
300
338
320
332
154 

144 

94

278
366

84
164
100

IT
m
2m
Mi
358
354
226
170
194

^

1W
508

376"

278
430
388
376
 

W6
2m

m
178
396
386

1,030
224

S
4?
7.0

*7.0

6.7
7.6
6.6

wmf*

6.3
6.1
5.8
6.8
7.0

z
w.
7^6
S6-,
7.4
7.5
7.5
6.0
6.0-£|

K
7,2

.,,,,,,__.,.,,

7.5
7.1
7.0
7.0
*$
&.2

S

^
7.6
6.7
7.2
6.8
6.4

.° ̂  Dissolved Dissolved 
calcium magnesium

(CaC03) (Ca) (Mg)

 9
its

140:
220
230
160
25
94 

83

100
110
45

110
62

IT
ap
ed
im
200
220
160
120
140
m.

m
m

190
140
240
180
180

iM
im
IM

m-
66

230
240
80

120

'W

m 
m 
m
m
56
63
50
9.9

25 

W

31
30
4.0

25
17If* ""'
24
4®
is.-
68
58
45
30
37

^

29
36

'44 ""

29
51
65
61
4P
S8
31
M
^

20
58
49
23
39

15

Hi:

tfc
1*
23
23
14
3.3
8.5

p:

9.8
9.6
4.3
9.4
4.1

If

38
Ji4

16
18
16
15
9.5
8.6

P

m
93

9.4
8.1

13
13
13

M
m
"

Ui
5.3

27
26

6.8
6.8

Dissolved Dissolved 
sodium potassium 

(Na) (K)

m
.23;

8.7
8.6

39
110

4.1

18
Til

35
58
58
2.2
9.8
4.9

il
?P

is
m.
46
41
16
15
4.6 --"Bar

m
60

m
2
P 
3
i
5
3
2
1
2

*

2
2
5
4
2
3
2

'" J '^

1;

%

i:

2
1
2
2
1
i   ""

K
5::

^....__OTm...m^ __^

37
10
39
37
30

M
m
Tif:

26
40
41

380
17

.1

.1
2
2

1
2
I

f
2
3
3
5
3

44



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

14*

.M
Wib-

Ifife.
194

208

140

226

96

I m
1 IP

250

248

18

106

60

1 2

1 1
I 4fe
| HI

224

226

7

130

88

1! $1
h 40
i 2P
1 200

Dissolved Dissolved Total Total 
sulfate chloride fluoride nitrate . 
(SO4) (Cl) (F) (NO3 asN) pr

'1

14
|il

I&
22

37

26

47

15

8

y

<8
10

<10

33

<10

§60;
<M!
m
30

___ Jl...

33

11

38

30
43

25

%£
i4

 *&&'

Wim.-^mmmm

1® ;

W;
8:0;

26

18

82

3.0

3.0
    --

LS
;2.e

Jp 

6.0

6.0

19

3.0

10
:.:|p x---

w
"m

m

m

£
$
&
.3

.2

.3

.4

.2

t

3
,3
J 
.4

.3

<.l

.2

<.l<!'
«E^

,1

J

*5fMftJ^*M"*

sS4
<i64 ;

^
.04

.04

.16

<.04

<.04

^
<,at:
jlft

-JEM;

<.04

<.04

<.04

<.04

.29

w
M

\$
-.04

° a Total Total Dissolved gasses
osohorus or9anic oiland 

(p) carbon grease Methane Ethane Propane

^m - «- :" g ': - 2 ^~r^j> ^

;S2 |L7: <&? *J <,&  «;>?-
 fW 1"^": d: ^ :5 i^-'J-k" **  t A*^. .-i ^.. >f :vNv* S:«or: >;-; ;*

j05 4,- : <2; J «A 4|
.01 4.9 <2 <.5 <.5 <.5

.01 4.2 5 <.5 <.5 <.5

.01 4.3 4 <.5 <.5 <.5

.01 3.0 3 <.5 <.5 <.5

.01 3.0 3 <.5 <.5 <.5

f\Jt r. IM  ..-. 

SJ ti/ ^ -*J:: :^,5 ^ja

,KS; 4,6   <i3: KiiS KiS

,01 U 2 fi& <| <J
Jl,..,: KMJ: <i:: , , ||h -S^j!:;:- H x<iS* .

.01 9.4 <2 6.5 <.5 <.5

.01 4.6 4 7.5 <.5 <.5

.01 3.0 <2 <.5 <.5 <.5
<.005 _____

<.005 - -

^m - * **>
*&$ $&

$T J   *** -**41  * " *' * ' ^r

<iQ£F 3i;i ~ m
~

66 7. <.04 .01 8.4 -

88

5.0

6.0
6.0

**
:<|2

13

m

.2

.2

.3
<.l

ill

:<2

*?

,*;

' <.04

<.04

<.04

4.2

,52

i&.fe
»*M

..*J&...

110 20 63 <.l 3.8

128

102

124

122

21

24

25

10

60

120

150

150

.1

<.l

.1

<.l

:;>: ' txXy ** *: >? »?- "sHi-i

£:;. ^iEfit 9ft: JK* !"5
:::;:::: -jtftX?:- »3t> t.* J5

:!:!:::. gj^;

1 -S
126

256

264

412

88

£J«
 <|*

<10

80

86

15

30

w
m
4.0

14

4.0

370

27

2

J

.2

.2

.4

.8

.1

.67

<.04

<.40

<.04
:li

>64
IJ
<.04

2.0

<.04

<.04

3.6

(\A. R 9 _ __ _ _
.V^T tj.^.

.01 6.1 -

.02 1.9 -
m _         .i/ j.
^3   : ' ^ ^ K
fjl *"£ Q': ' »w nv   *

^^- - - *»
$3 &2 ... ^  .  

_03 _   -   ----   __

01 5 5        

<.005 3.9 -

.03 5.1 - .3

.02 4.9 - .3 <.5 <.5

M 4H *& « -
JJT **: K^2 «; m  

.03 7.0 <2

.01 10 2

<.005 <1.0 <2 <.5 <.5 <.5

.01 <1.0 - 21.5 <.5 <.5

.04 11 5

USGS 
well or 
spring 

number

W^xi52 :'?M

& : :
isi 1
*ll 1
M. 1
459

460

461

462

463

461 1

^ 1
4§s: |

494

498

500

501

§02 |

:Ssi
sins

506

507

508

509

sm
sii
m
514:i

SIS 

516

517

519

520

322
83$ :

J|j ;:
535

536

541

543

45



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

uses
well or Date of 
spring sample 
number

ill
||| .545
|||S4S

547
549
554
556
557

If S&fS:;:':: :Ssr

563
564
565
566

III W&
IP §68

III SS8

570
571
572
573

|||J|4
lip :
1! SB
II §26
If SZ7

578
579
580

581
1||: - S|!|;

I!

If S8£
II sil
if 586

587

3:* Jt-l:-/ OO: 

ft ^t¥?V:Xfe

6/94/1*6

3/$*$3$
6/04/86
6/18/86
6/19/86
7/16/86
7/23/86

; .;xj:j: 
2 /"^'-St^Rii'-'^'

9 /^^3 -/:iiifcX:x F:-J* 6*~ f--QQ'"':;:; :

£SPp&:
i 1 ffffcjtfflSfi

7/23/87
8/14/86
8/14/86
8/14/86
8/20/86
8?||/§C
Hi/lpiffi
?fmj%&
3729/87

 ;:;:.:,,,.;... 8;jf!;!2$/8J3
8/27/86
8/28/86
8/28/86
9/08/86
7/22/87

Up s/ea/Bo
y$J9j!8ft
8/ljS^7
iSvfCISW
;8m*87
6/17/87
7/30/87
9/11/86
9/11/86
9/24/86

- - -" "  " ' !*! " f^f'-jfA'f' Ou

ii:'/ 'I'fy'-j-Gift'
'  o^ ~n.f. .o/

S&/1S/8?
KW/B&
|Jj?|5^i|8i-
11/05/86
11/05/86
7/23/87
11/06/86
11/06/86

Hydro- 

unit

IXS
atiii^pt
323JM
112OTSH
341DVNNU
112OTSH
341CDKN
341DVNNU

lilliBpy:spiiiliii
,piii^lp x
341VNNG
341VNNG
341VNNG
112ALVM
341VNNG
3iiysl^fe
|f|2ptpt
ilzWM
!T2(JfS&

i1;2VUJ?Nf
341DVNlsaJ
112ALVM
112CLVM
341DVNNU
341DVNNU
341D¥PMi:;
^Lp^slNU
3t|^lM4

1&MVW
112ALYM
341VNNG
341VNNG
341DVNlsaJ
341DVNNU
341VNNG
!M:l-!GiSIKM:;

MG12K^
-341\'?^SK3
MlVMsKS
^ IDVNNL
341DVNNU
341DVNNU
341DVNNU
341DVNNU
341DVNNU

Field 
specific 
conduc 
tance 

(nS/cm)

480
*$&
*|3

540
250
540
220
305

240
fe?Q
%H

3m
760
170
270
100
170
160
225
390
N)
260: .....
260
350
340

*215

270

m
^SQQ

Wi
 _.

Dissolved 
solids 

(residue 
at105°C)
 - -pa-----;;; 

220

40

II
342
156
366
146
218'S*
158;
*5*:
«1&.
402
166
284
112
264

: :20$

202
46&
3*8

sasss^ism

230
174
310
130
186
612

3$8Q
!E2iy

r-

Field 
pH 

(units)

m
iJ
*xS

6.6
6.9
7.1
7.1
6.2

IS
7J*

sur
^1
8^2
7.1
7.4
6.7
7.2
3$
 £2

5>0
^J

.,,,*J;M::;-,
7.1
6.8
7.1

*6.8

8.2
N*;
?3-

feS:
w

. . Dissolved Dissolved Dissolved Dissolved 
calcium magnesium sodium potassium

(CaC03) (Ca) (Mg) (Na) {K)

SF 100

m
&

<5is:
230
58

230
81
56

H*
slfe:

20:

1
20
82
56
67

160
IP
MQ
MO
160

....i.3&)£
89
94

100
44
80

lp

150
40
,-^.

m 

m
4vt>
ILfe

73
17
68
26
16

1.
13
i6i3
^9
6.5

22
17
18
44
 SI

m
4fe
4fe

;wHw:s:::xg3a,.;?:
23
26
26
13
19
m
46
8,0
u.

m

u
k&

15
4.3

17
6.5
4.6

:^~ff^

^
Ti.fe
3L2
1.8
7.1
5.1
6.3

18
w
o
^:n

,;l;S,«:dte,Sl,
8.2
6.4
9.7
8.4
6.6
&$
7i7m-

:***

If

*$ !*

^

J

14
31
13
8.9

45

13
  *!

16C-

lf&
150

19
80
5.2

17
IF l58 --*
m
m
m

, >, : £££;, &^ ; ;

15
5.4

37
37
18
16

%6W
li
«

M
T;
1
1
1
1
2

m"i
1
i.
2
2
2
1
5

**:^jpm-*;\

fr
i
i

; -^ Z;w
4
3
2

15
2

3
S
1
^.

-**«*- -
395
270
320
370
300

 " .650
:630

1185
390

l^QO
3,400
7,000

--

700
780

250
396
192
234
158
358
154:

W*
25*»

i;PD6
10,870
91,180

-

556
532

6.7
7.4
6.4
5.9
6.7 w
7,3
m
v$
o
6.9
5.7

*5.7

7.3
8.4

110
86

130
120
42

"; ^3^:.

T3P
71

i&i
:24Q

1,800
-
--

130
28

26
21
27
26
12

3£:

16
P
fl:

650
7,200
6,900

8.2
5.4

8.3
6.6

18
17
4.1

$&
Is
^
m:
|i;

120
1,400
1,300

2.1
1.5

51
22
6.8

23
37
86
8?
p
SK

S3l
3,200

-
-

200
210

2
2
4
3
1
A
:4

«
""" ii|::

.;f:;:r"::x¥:

17
170
87
4
2

46



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

AII i- M. Dissolved

« S?
Dissolved 
chloride 

(Cl)

::::::-:":-:: : :::&W: :::-:::::::::::-:::::::::::::^ sJwtt
S^-^-v J^  :  m

210 22 38 
118 <10 9.0 
168 58 29 
100 <10 2.0 
130 13 24

pill®?-  &£;

| ^

288
116
148
86

152

f W
1; I3&
1 W*

lt&-
,,,.x2fM ,:->» X 
S;:x'* **::jiS-x-x-x.

140
108
166
94

126

I &
1 si
I si
B.

| ^

180
128
80
98

106

W

12
10
10
11
27" II; -
0
2$
&

,,J1,X,,,X""is"""""

<10
<10

31
<10

2f:
iP:

<iff
«* 
^

12
<10

25
20
46

tt
W

46
6.0

48
3.0
8.0'W:

l&
Z6

2S

,:,;yixAii* .......................

4.0
18
13
5.0

m
Ws&.

I®
 iu.

 -^

23
11
92
88
9.0

Total 
fluoride 

(F)

- ":02 ::-s

.3 

.1 

.2 

.2

 Ul
J
.9
.3
.3
.2
.3
3

,2
«&3
*,f

:x|xs:::sSl::x::x:x::

.3

.2

.3
<.l

.1
sJjK

,3

<3i
.-.-.-.-

.3

.3

.1
<.l

.4

Total 
nitrate 

(N03 asN) '

1.1 
<.04 

.96 
<.04 
<.04

ts
**

<.04
14
<.04
<.04
<.04  m
,42

rs
,?&

:::x:W:g;;M,x.x:::x::x. .......____............

<.04
<.04
<.04
<.04
*m
*m
<iJB%

i t-
*,

.04
<.04
<.04
<.04

.06

Total 
ortho- 

Dhospho

Ml
m
.02

.01 

.06 

.01 

.18 

.02

S
Gi

.02

.05

.10

.11
<.005
<*
^0S5:
&
^

:;::,:?,:|i|:
!02
.04
.06
.51
.02
01
M
m

r+T

T-.

.01

.02

.01

.01

.06

Total Tota 
organic oil an 
carbon greas

Dissolved gasses
d 
e Methane Ethane Propane

USGS

spring 
number

^-:<-:<-:<^:<<<-:<<-1fy:-^-:-^-:-:-:<-:-:<^ 
SSSSBSSx^^

St;'jjF< ^ « " ' '«""" --------- g^

<2 547 
5.6 <2 - - - 549 
7.2 - ~ - - 554 
5.1 3 - - 556 

11 <2 6.5 <.5 <.5 557

^
^:,

1.6
6.7
8.1
5.4
3.1""" "* 'II

2,®
^
^

,,:::xyg;yKJs»
90
22

8.4
29
11
n
Efe

KlIiiiEj;

«-;

<1.0
-
81
58

7.7
;f p* -4ii 33& ; J; ^^ ̂ mmmfrnm^m^m^

ITS
; $8

236
~

78
16
20

332
354

"ifcP
 5 18

W
*
<10
210
190

16
10

^S®

3a3
m

**W:
6,600

64,600
53,000

120
130

»i
J6
*

|:?:

7.4
62
<.l

.7

.9

<^J*
«LB4:

«s.f».
 ^ ?^
<.04
<.24
<.04
<.04
<.04

m
m
^i
m
.02
.23
.06
.01
.01

£4.
<$&
'ti;

82
220
260
150
32
14

J
5;

-7

<2
2

<2
2
f
1-

:«S;
<:i: '

S , -4:

2,000
10
2

91
-

3
y
.^.:

--.

<2
2

120
88
2

216
**,

1.5
.6

13.0
.1

<.5
^
Ci^:

^,5;

^

m
f
<f
<.5

.8
<.5
<.5
^ '
<iS
*i
<J

m
**

<J
<.5

.2
<.5
<.5
^J5
&5
*4
*&

559 1 
SSB |

9K j
ss

563
564
565
566

.;.;.

S68 1

1
S®? 1
§ei J

-
28.0
40.5
49.5
19.0
3&&
6M
.<^.
&5

^6^-
18.5
11.0
5.5

10.5
<.5

-
14.5
13.0
20.5
9.0
<8
LS
rfj
^^
<^§
<.5
<.5
<.5
<.5
<.5

-
6.5
4.5
8.5
4.0
<M
J

-i!

*ss
-?i
<.5
<.5
<.5
<.5
<.5

'^lilxliliBlilHIlHi ^
4
3

<&
1^09

800
740
530

32
23

I3J
*J
iP

2£fi
41.5
52.0

8.0
19.5
8.5

tfiiS

J
<J
^ip
8.5

12.5
3.0
<.5
<.5

e3

<l
s&
4S
3.5
2.0

.6

.1
<.5

570
571
572
573

Wm. 1
?¥

PSs 1
E*7fr 1
5ST 1
578
579
580

581
:lipiil|

s

IN |
S85: 1
586 |

587

47



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

uses
well or Date of 
spring sample 

number

III
II 589
1! §§&
ifcs?:

593
594

606
610

III P* ' 

III &&
IB 6® 
11 620 
III 622

624
626
636
639
640

If ,648!

i": ::|:|>: f\y'f 
:? >>:   : DOw:

11 66# 

676
682
686
688
694

12/P4/86
32vW86 
6/64/87
5/28/87
6/04/87
7/22/87
5/19/87
7/16/87 

5/19/87
5/L9/P

K£S
7/16/87
5/20/87
5/27/87
11/18/87
5/21/87

5/27^87

5/28/87
5/28/87
5/28/87
6/01/87
6/01/87

Hydro- 
geologic 

unit

:341EJVSJML

SSf
M1VNNO

341VNNG
341VNNG
341VNNG
341OSWY
337KNPP

34:J:>p^G

2S^
341VNNG
341VNNG
341VNNG
112DRFT
341CDKN

SppiSP^

JSSf
341CDKN
112OTSH
112OTSH
1120TSH
341VNNG

Reld ^. . .soecific Dlssolved speciric so|jds
conduc- . . . tance (residue 
(^cm) atl °5 °C)

950 

360;

285
1,550

285
280
*22

85

190
235 
M)
m
190
260
55

400
435

340

:*»

320
200
300
360
415
4|D>

^ ̂  ifes
£,,: ?°5

ill 706 

,,,,__.,

713
714
715
716

II 7l9
11 729

II ^
II ^

726
729
730
731
733

.800 

262

m
1,440

170
182
46
94

_g-

154
m

118
164
54

266
240

146;

202
Mi

208
130
180
216
256

112

Field 
PH 

(units)

813

m
6.5
7.0
7.4
5.3
6.8

»s
6.6

6.8

5.2
8.1
7.1

SJ3

S
6.8
6.6
5.3
5.4
5.6
6.3
6,1

tlifcppp^iP && MS fcj)

6/02/87
6/02/87
6/02/87
6/02/87
6/02/87

": Jig

sM'w
^lill?
;II11S?
6/10/87
6/10/87
6/11/87
6/11/87
6/11/87

H2PRFT 

341VNNG
337CBCR
341VNNG
112DRFT
112OTSHKSB^
?4iVNJNfy
341CDKIS1
^ICOKJSi
341VNNG
112DRFT
341VNNG
341VNNG
112OTSH

150

325
200
290
580
310

?|P
330
440
380
340
370
340
335

226
120
198
350
268

N
132
160
270
218
248
244
206

5.7
5.4
5.8
5.8
5.9
£-! 

I/
fc&
fe.3
6.4
5.9
5.6
5.6
5.6

. Dissolved
ness ca û.m 

(CaC03) (Ca)

20

88
480

87
92
11
30

T
y
29

110
20
69

180

w 
m

m
140
76

120
160
180 
TPP

m
iss

,,,,..,, 

81
120
200
130

58
IP
m

w&
170
160
170
140
88

*5
34 
22:;

140
23
21

1.4
4.8

12

8.0
29
4.5

19
43

:-: : rt:*:-:-:;:

&

... sa-.-.- - - i' 

36
22
36
44
46

m
m
m

ij:^::^::-:-;:S:::::i25 :::>::>::::::S-. 
f-:-:-:-:-x-:-x-:-:-:-:::-.^rx::::::::::::::::::-:-:-"'""""19"'"

21
31
52
34

m
't?
?i
42
35
45
42
34
26

Dissolved Dissolved Dissolved 
magnesium sodium potassium 

(Mg) (Na) (K)

sm
m
t

28
7.9
7.7

.7
3.5

J

1.4
6.8
1.6
5.2

15

14

11
4.7
7.7

13
18
if
w

2*

m
130
25
24

.7

1 111m ""m

4

3
2
2
1

1.7 .8 

4J 'i

1
21
4.8
1.0

71
15

W
6.6

9.4
3.1
3.9
7.1
9.6

$&
Ir?'

.,^.,^ ~,-^ ~.
6.9
9.8

19
7.8

m
m-

m
(N£

I&
21
12
20
18
8.5

2.0
6.3

34
6.8

m
m

m
&
12
5.3
9.0
7.2

35

1
1
2

.5
1
2

3
;'

i
.9
.9

1
3
3r

Z:

i

2
.8

1
2
1

i
2
2
^
3
1
2
2
1
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Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

Alkalinity [
(CaC03)

iplp:.^:^

If 3&*

11. 2p:

I fcfe
108

148

142

6

20
,-:---p^--x--

!:,. B®
1 830

P «*

|::.S 11? , -

10

122

16

192

208"m

m ii£
Iff 141

13©-

m.Jii..mm.""" 142 """" "

60

104

150

202

Hpf$«
18

118

a
ll*4&

154

70

128

266

122
liiiii!?:;:S:::S::31

iitii:
f!f[lS&

...., 
188

152

176

106

148

Dissolved
sulfate 
(S04)

30
<$Q
<p

10
18

11

<10

<10

18">I2 ""*' 

?rl|
*!8
y

5 I** *>,:,*

17

17

10

24

26

32

J

26

i$

2$

30

19

22

29

17

it
ei&
aeifr
<% 

<ie
11
15

<10

29

19
:i;i|?:a!iilili

P
1*

IS

2| ........
15

22

21

31

11

Dissolved
chloride 

(Cl)

"3"
S3@

38
fip

470

6.0

6.0

1.0

6.0
"T&-

<sJ
*$
m

,..- ,,,*<&

34

1.0

<1

20

3.0

&S:

M

&&

&&

m
1.0

5.0

10

11

<1

m
<i

**'
w
Kt

10

3.0

4.0

4.0

9.0

M

IP
m

,., M, ..
2.0

3.0

<1

17

3.0

Total
fluoride 

(F)

31

A
A

4
.6

.2

.3

<.l

.1i :-
j
j

<.i
-- .2:

<.l

.2

<.l

.6

.2

£
<l;
>
1
2,

.2

<.l

<.l

.2

.2

,2
«

i
,1
&
.4

.1

.2

.4

.2
'X':x'xj3;:::x'

£
3
3

,!,.
.3

.2

.3

.3

.3

Total
nitrate 

(NO3 as N)

tS
<$i
*m
**H

.08

<.04

<.04

.24

.76
  mm

<j&
«4F

<M

<iS4

.48

.08

.36

<.04

<.04

rffl
<$*
~m
,M

<M
<.04
1.7

1.3

.28

<.04
'*$&

$&
,P&

3%
K-M

<.04

1.6

<.04

<.04

.14
......, ,.;,. ,|^ -,.,..

«*m
:m

#M

M,
<.04

<.04

<.04

<.04

<.04

Or «-.
 *»**» 3S?
--- :jg^-----  -- p----

^9 *6

»l 4 ?

ei Ssl;
,J0|. tMJ

.01 <1.0

.01 <1.0

.02 2.3

<.02 <1.0

.01 1.2
kM '::-' " ^W

*M  
1& ^l;0

9iS:: <£i.0:

.>....¥ ^ .....,,. ...,,,,«feO: ,

<.005 1.1

<.02 <1.0

<.005 <1.0

.10 <1.0

<.02 <1.0

<^i -y
m <M
m 5iiO

<jQ8Si xtti
<$m 4i$
<.005 1.4

<.005 <1.0

<.005 <1.0

.01 <1.0

.01 <1.0

M «gi$
m &$.
m KJ
m 2A
$fi ^liD

.01 <1.0

.01 <1.0

.01 <1.0

.01 <1.0

.01 <1.0
"'"' '"ISl4"""' - ^l^s

M MM
m *iji
m tj

^ip; sjW?
<.005 <1.0

.01 <1.0

<.005 <1.0

.01 <1.0

.65 <1.0

Total Dissolved gasses
oil and 

grease Methane Ethane Propane

1 :': 5' "IS" "S
<2 §.£ «*- *Js

!?  S^<3: :i*Cl:cU': -X£^3-:

rr- 5;...

<2 <.5 <.5 <.5

2 5.5 <.5 <.5

8 5.5 <.5 <.5

2 <.5 <.5 <.5

5 <.5 <.5 <.5

1 48T s,3 '«&s
J! <J -sJ «.S

S H-'-iR t *J i<< tt lliAJ I.kJ <-3

«2 | :1 <J <?

, ,,..<l::,..,.,,,.,,.. ?fel,.,  ,,. < s s,s
2 <.5 <.5 <.5

<2 <.5 <.5 <.5

<2 <.5 <.5 <.5

- <.5 <.5 <.5

3 <.5 <.5 <.5

^2 t£ <&& eifr

i2 «,| «$ x^S;

i <sA rj :^,|,

^f Sjr »J ^J

-^  ?& fe5:: <iS
<2 <.5 <.5 <.5

<2 <.5 <.5 <.5

<2 <.5 <.5 <.5

<2 <.5 <.5 <.5

<2 <.5 <.5 <.5

<2 *35 *£;S «,i

-i2 -^S  &&. *   £.

s ^51 <i <IE
3 « *, «*

S -sJ <iS fe.,1

<2 <.5 <.5 <.5

<2 <.5 <.5 <.5

<2 <.5 <.5 <.5

<2 <.5 <.5 <.5

<2 <.5 <.5 <.5
<-. tife '  ' - i'^S*'*    --- :«i§SS ^igj§::x *-'

_ it'_fe '«^'S -^^

c*^J:: -*' R.. « :C f B
^>W;: %l 4T SMi<-: >^bM

<2; .« ciS *%

*S2:; .<^|i .. ^;5::.:.:. ..,:;-.«i|, 5

<2 .2 <.5 <.5

<2 <.5 <.5 <.5

2 <.5 <.5 <.5

3 <.5 <.5 <.5

<2 <.5 <.5 <.5

uses
well or
spring 

number

s-lWW

P
:^|9

:5P
593

594

606

610  ma "" ;
h!6

fill :

620

ssijy
624

626

636

639

640

&4a
6M

666

668

674

676

682

686

688

694
-- ^p;:i

7m
70S

706

rid
711

713

714

715

716
S- '*:'$$| :': -S

7TS
728

^
,725,. ,

726

729

730

731

733
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Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

USGS
Field

Dissolved Field
pH

(units)

. . ar * Dissolved Dissolved Dissolved Dissolved
calcium magnesium sodium potassium

(Ca) (Mg) (Na) (K)

iJ6, 
741
744
746
749

7/14/87 341VNNG 
7/14/87 337CBCR 
7/15/87 
7/15/87
7/30/87

112DRFT 
337CBCR 
337CBCR

255 W1&P8?

8/04/87 
8/04/87 
8/06/87 
8/06/87 
10/13/87

341CDKN
341RCVL
112CLVM
112ALVM
112OTSH
ilSeSSH

S^Wtf

765
768
771
775
804

HP 83$ 

1 811

814 8/25/87 341VNNG
Wr-SP-050 5/15/85 324PSVL

SP-051 5/16/85 337SNNG
SP-052 5/29/85 324PSVL

5/29/85 324PSVL

8/W87

2,000
*30 

70
*35
*35

6225 £85

SP-056 6/26/85 341VNNG
SP-057 7/17/85 324PSVL
SP-058 7/17/85 324PSVL
SP-059 8/07/85 112OTSH
SP-060 10/09/85 337KNPP

SJMW

lit*/ IS/85 337CBCR

SP-066 11/07/85 337KNPP
SP-067 11/07/85 337CYHG
SP-068 11/07/85 341OSWY
SP-069 11/07/85 324PSVL
SP-070 4/09/87 112OTSH

104
248
*35
*30

229
60

305

82
*40 

170
*35
*33

M:

28
43

ft*

15

250
240
390
800
800

m
:3QD

400
«&

.jyt^p.,,.^,..,,,,'*820""""" V

350
460
490
220
410

182
166
246
510
662

210
282
246
P*

fci';Ig^;.,v...,.
-

376
262
296
158
274

6.5
6.8
6.3
6.6
7.1

m
&i
sir
t*7

&s
7.5
6.6
7.6
6.7
7.2
i$

110
72
170
240
250

w
T2&
ISO
*k£$

s:i::i46*s

93
160
150
21
92

m

32
12
50
56
19
m
f$
44
44

wsSsiSiSs^iSiH*..... ".....
22
31
41
7.9
27
24

14
7.2
13
16
4.3
sis
m
tl
m
,3M;.S

6.4
14
11
2.1
5.5
:& !

5.1
2.5
12
41

230

m
:$fr
^
w

s- ^ K25s,
120

6.0
26
84
8.8
M

.6

im
1,730

38
54
44
22

m

156

224
72

164
154

120

2

*6.7 
5.6

*6.1 
6.8 
6.8

: :: :  ' :*: ;* ' i:
s4;ljj 

^S

6.5
*5.5
*5.4

6.3
6.4

5,4

6.1 
6.0 
7.0 
5.0 

*6.0

m

540
<10

12
10

<10

2g

m

140
1.5
3.4
1.4
1.3

38
.9

1.3
.9
.8

" """ 570" '" 5 "

.5 
3.2 
1.3 
1.8

»ipiilll^l^|||^^ |;4

j^-t/v i  !> .& i: *j
-"Siiv: 1 J *" I--'j£

86 
14 

<10 
91 
18

46

23
13
52
16
10

20
1.0
1.0

22
4.3

Jfe

5.4
3.2

15
2.3
5.0

M 
7.2 
1.5 
1.3 
4.5 
1.8

11
.7 
.3 

13 
2.0

8 
.J 
J 

1 
.3 
.1 
.6 
.6

2.5 
1.6 
5.0 

.9 
2.2

1.3 
.7

4.9 
.5

9.2 19
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Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

... ,. .. Dissolved Dissolved Total Total °
55?M SU'fate Chl0ride flU°ride nitrate nhnTnhnn,, C
(CaC03) (SQ) (C|) (R (NQ N) phosphorus £ 

In

jr«

1 m
1 m
i.,i40

114

64

200

136

132

If 1$

i OPi *&>
1 *SQ
llllfll;

190

136

182

162

94

r 186
1 *£*
1 ^
11 3fe
HIM.

248

4

10
4

4
iiSSwigSSp
p?ff::|-

:S;   -

11 2
;f m

40

4

2

28

14

! |

| If

4

6

56

2

6

43
22
.22

44

19

16

23

16

13

H

JN
JQ

33

Iliillil: ...,.,.,..,....,._.

48

<10

12

<10

11
 IP

E7
11

<10
<10

<10

<10

<10
'is

t
i

35;
2fc

31

12

16

42

<10

m
eW

<10

<10

20

10

<10

 ° ^^

w
m
.SJD

4.0

21

2.0

170

170

8,6 *

3$

IP
m

imiis&M^:*****:,,.,,,,,,,^_,.,,,,.,,,,

4.0

27

31

14

is
19

3.0 «

2JS *
 x- -:-:.. m i 
fxJSiH V?: '

880

3.0

11

4.0

4.0
4$ . <
4:i0 '-i

m
M   «
Si&

31

2.0

<1

35

2.0

s :
^
8.0

1.0

2.0

1.0

2.0

W
J.
3
,2
J..
.2

.2

.2

.2

.2
ft'

ij
M
1

Jx

!(6

.1

.3

.4

.2

J
J:

"$

:.l
K.|

S

Il-l

i

Wi-I

i;:i

,1

.2

   TO-

<?m
w
m
.46

<.04

<.04

<.04

<.04

m
TI&
jm
m
'&   

<.04

<.04

<.04

<.04

<.04

 |6
<«8?

M
M

;|6
<!04

.74

.30

.12

.12

!W
68
22K

44
^g:

.28

.28

.42

.97

.30

L2

4^

.66

.16

.30

.64

.10

y
^@a&
«j)9S:

^
.01

.01

.01

.01

.01

fi

m
m

t:«l

4:W||||^|y;::.^
.01

.01

.01

.02

.16

04

.02

m
~im

m
.02

<.005

<.005
<.002

<.002
 <$0i5 ':^:*

^2
«J92
.oiis
M
.02

<.005

<.005

.01

<.005 y-

^

<.005

<.005

<.005

<.001

<.005

i IQf^O

Total Total Dissolved gasses  
rganic oil and                 we or 
~. spnng 

;arbon grease Methane Ethane Propane number

'.-^**w ~ - - m#33j

*&£ <2 m *&p «&S mi
*2!p ^2 *3 <$ £$ $©1
<|,0; , 3 sSS, *,§ ^.:::.:¥.:s:fj..?:.,.,s.:,.:;:w^^

1.2 <2 <.5 <.5 <.5 741

2.5 <2 .1 <.5 <.5 744

1.1 5 <.5 <.5 <.5 746

1.4 4 2.5 <.5 <.5 749

  <2 3.5 <.5 <.5 ^ * : ^j;: " <i* " &I-"""" "" w ':'"3ii
:,^ 3 ^*s sj «j ?^i|
ay ^ *j «J e^s ^s|i
*t': A ^ 3^R^

;|?||^|;p||^|;|||||||^|§pp s£; ?%2!;

^^^.v  ^^  ^     »  ^ 7^.

<1.0 5 <.5 <.5 <.5 768

1.1 2 .2 <.5 <.5 771

1.1 3 1.5 <.5 <.5 775

<1.0 3 <.5 <.5 <.5 804

«UJ- ----- ; ap;i

eiiO «2 ^a && «^ y*i|
feldfr 3 *s^ *:J; r^ Pffj

1:9 3 ^J s-S; ^,f $12!
^1 ? 4S Si^ <9& M

51 170 14.0 <.5 <.5 814

- ----- Wr-SP-050

- - ----- SP-051

- ----- SP-052
_ _ _ _

;3il:;;2:*PP?!!P^^
:WS:  &$ :;: ,.' x Ba, "v *>>:.. :::S:Si:;:S*i:::;:SJ::^;:SS;ii^^^

.* , I «k^4;
  ,.«,.««, ;

*,:    - - SP4J5&

- - - - SP-056

SP-057

- ----- SP-058
----- - - SP-059
------ SP-060

*> - - !i|j||

-  « SP^p,

- - - - - SP-066

----- - - SP-067

1.5 _-_- SP-068

- ----- SP-069

- - ----- SP-070
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Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

well or Date of 
. 

spring sample
number

Hyf°: 
geologic a *

specific 
conduc 

tance 
(nS/cm)

Dissolved 
solidsOwllVJO

. . ,

c. w 
F'eld

| ipH 
(units)

hard-
ness

(CaC03)

Dissolved. .
calcium 
(r .(Ca)

Dissolved
magnesium

(Mg)

Dissolved
sodium

(Na)

Dissolved
potassium

(K)

SFW7

SP-102 
SP-103 

SP-104 

SP-105 

SP-106

6/05/85 
6/05/85 
6/06/85 
6/06/85 
6/06/85

341OSWY
337SNNG

341CRGS

337SNNG
324PSVL

SP-111 

SP-113 
SP-114 

SP-115 

SP-116

6/25/85 324PSVL 

6/26/85 341VNNG 
337KNPP 

337CYHG

6/26/85 
6/26/85 
6/26/85 324PSVL

wmm

118;

w
135 
<50 
120 
220 
70

75

<50

105

65
*45

*40

90

155

SP-123 
SP-124

SP-125 

SP-126

4/09/86 
6/19/86

112OTSH 
341RCVL

11/07/86 341RCVL

6/19/86 324PSVL

8/06/86 324PSVL

:NiiiM,

m
1,100

265

270
*47

*49

190
425

82
50

82

118

46

m

xH

74

98

52

32

309. 
fcjp

678
174

200
32

54

7.0 
6.1 
7.3 
4.2
4.4<m

im

47
16
36

20
13

^llHllilK;;
4.4 <10 
6.5

5.6

5.7 

4.6

45

19

10

*6.0 
6.8 

7.2 

4.3 

4.1

M

254

m

420

ii
93
83

94

14

10

m
w 

im

27

<P

10
3.2
7.6
3.1
2.3

fr

27

2.1
11

3.6

2.3

1.8

6.4

SSSfjfc, 
SwilS

26
21
23

2.2
2.2

14

E

4.0 
1.5 

3.6 

2.1 
1.4

m 
M

1.1
3.7

1.4

1.1
.9

2J
3LS

4.4
6.8
6.9 
1.6 
1.0

M

52
A

5.9

21

3.5

.3 
2.7

.9 
1.1

.4

m

140
22

25
1.7

3.0

7m
m.

.9

:S;H

11 SPiso:
SP-131
SP-132

SP-133

SP-134

Q /iRQ^Grryf'-f VR' f-'W 'f

W3&f&>
5/21/87
7/27/87

8/27/87

9/09/87

&WNNGr
NtvNiiSKl
341RCVL
324PSVL

337CBCR
337KNPP

3B&
|7|;

180
*40

120

70

m
Jp
162
52
-

46

 £3

.^8
6.4
4.8
7.3

6.9

138
S3
55
21

51

17

W
0
12
2.2

8.6

2.6

13
.a*
5.0
1.3

4.2

2.1

?&:

33
23

1.7
2.4
1.1

4

i
1
2

2

3

52



Table 7. Major constituents and organic compounds in water from wells and springs in Warren County Continued

Alkalinity 
(CaC03)

r~IJ,:~

j 86
i 42 

50
12
40
2
4

£
SF

I,
2

28
12
2
2

( 34:

1 48

Jl

M

Dissolved 
sulfate 
(S04)

24
*£>

10
<10

11
14

m
m

,A,,,
33
30
21
24
22
12

Km
«1*J
M

Dissolved Total 
chloride fluoride 

(Cl) (F)
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EXPLANATION FOR FIGURES 4a-4r

Road

_Q60 Location of spring and county number

62 Location of spring sampled for water-quality analysis and county 
number

215Q Location of water or oil/gas well and county number

®205 Location °f water °r oil/gas well sampled for water-quality analysis 
and county number

(12?) Pennsylvania road-identification number 

/82\ U.S. road-identification number

All wells and springs described in this report are in Warren County. For 
convenience, the prefix "Wr-" indicating Warren County has been omitted from 
well and spring numbers.
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0 0.5 1.0 MILE
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Figure 4a. Location of data-collection sites on Cherry Grove quadrangle.
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Figure 4b. Location of data-collection sites on Clarendon quadrangle.
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0 0.5 1 MILEI  -T H   '
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Figure 4c. Location of data-collection sites on Cobham quadrangle.
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Figure 4d. Location of data-collection sites on Columbus quadrangle.
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Figure 4e. Location of data-collection sites on Cornplanter Bridge quadrangle.
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78° 57 30" 78° 55'

41° 57'30" -

41° 55' -

0.5 1 MILE

0 0.5 1 KILOMETER

Figure 4f. Location of data-collection sites on Cornplanter Run quadrangle.
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41° 40'-

ELDRED 
TOWNSHIP
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TOWNSHIP

0 0.5 1 MILE
I . 'i ' i   '
0 0.5 1 MILE

Figure 4g. Location of data-collection sites on Grand Valley quadrangle.
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Figure 4h. Location of data-collection sites on Lottsville quadrangle.
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41° 42'30"

41° 40' -
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Figure 4i. Location of data-collection sites on Ludlow quadrangle.
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Figure 4j. Location of data-collection sites on Pittsfield quadrangle.
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713 9

CONEWANGO 
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Figure 4k. Location of data-collection sites on Russel quadrangle.
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79° 05' 79° 02' 30"

41° 57'30" -

41'

0 0.5 1 MILE1    "-i   '
0 0.5 1 KILOMETER

Figure 41. Location of data-collection sites on Scandia quadrangle.
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79° 05' 79° 02' 30"

41° 42'30" -

SHEFFIELD 
TOWNSHIPCHERRY GROVE 

TOWNSHIP

41° 40' -

0.5 1 MILE

0 0.5 1 KILOMETER

Figure 4m. Location of data-collection sites on Sheffield quadrangle.
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79° 35' 79° 32' 30"

41° 50' -

41° 47'30" -

SPRING \CREEK 
TOWNSHIP

0.5 1 MILE

0 0.5 1 KILOMETER

Figure 4n. Location of data-collection sites on Spring Creek quadrangle.
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NEW YORK
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0 0.5 1 MILE

0 0.5 1 KILOMETER
Figure 4o. Location of data-collection sites on Sugar Grove quadrangle.
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41° 40' -
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Figure 4p. Location of data-collection sites on Tidioute quadrangle.
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Figure 4q. Location of data-collection sites on Warren quadrangle.
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41° 50' ^

41° 47'30" -
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Figure 4r. Location of data-collection sites on Youngsville quadrangle.
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,789
599

617

621

HILLCREST
HOUSING

DEVELOPMENT

625

734

734

EXPLANATION
Water well sampled for water-quality analysis. 
Number It Warren County wd number.

598

250 600 FEET

Figure 5. Location of water wells at Hillcrest Housing Development, Warren County (see figures 4k and 4q for 
location).
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Table 8. Dissolved trace constituents in water from wells and springs in Warren County

[Concentrations are in micrograms per liter; changes in detection limits for the same constituent represented by 
less than symbols result from different laboratory instrumentation or variation in instrument calibration; <, less than; 
--, no data; see table 1 for hydrogeologic unit abbreviations]

USGS
well or 
spring 

number

3
5

19
21
35

Date of 
sample

9/26/28
9/26/28
9/26/28
9/26/28
7/20/29

Hydro- 

geologic 
unit

112OTSH
341CDKN
112OTSH
112OTSH
112OTSH

Aluminum 
(Al)

-
-
-
-
-

Arsenic Barium 
(As) (Ba)

 
..
..
 
..

Cadmium 
(Cd)
-
-
-
-
--

Chromium 
(Cr)

-
-
-
-
-

Iron 
(Fe)

430
20

760
20
80

Lead 
(Pb)
-
-
-
-
-

Manganese 
(Mn)

-
-
--
~
-

Nickel 
(Ni)
-
-
-
-
-

Strontium 
(Sr)

-
-
-
-
-

Zinc 
(Zn)

-
-
-
-
-

228
229

234
235

248
252
254
255
256

-258:

264
266

37 9/2&'2S 341GOKN -^ . .. ... .., M Jtart & ^ij
 .;! -p**U ff r.  ;

«sgf <lp56 620 :<i:6 <§Q &J2S0 5#- 2861 *25
J3(i& «&d 870 2 <4 1:$0Q £ 34& :^S _____

vi-T -  ' -  - *-TV " -r-x-x-ivvr^TT^^^^K-:
'iirt x wi '** 'j '»w '*  ' j^'rt- ^*ne viwx:::x::::¥;-!iHIB:%

208 5/15/85 337CYHG 
213 5/16/85 337CYHG 
216 5/29/85 337CYHG 
218 5/29/85 337CYHG 
222 5/29/85 337CYHG 

:'223

100
600
400
100

-as-

<4 49
130
93

120

-iSOB

8/26/87 337CYHG
5/29/85 337CYHG
5/30/85 341RCVL
5/30/85 341RCVL
8/14/85 341RCVL

<150 <4
70 <500

300
<35 <500
<35 <1,000

<500 <
27 <10

510 <10
170 <10
270 <10

mom

6/26/85 341VNNG
6/26/85 112OTSH
6/26/85 341VNNG
12/02/86 341VNNG
6/27/85 112OTSH

 4s

<35 
<35

<150 
<35

<500 
<500

49

A 
290 
130

<4 740 
<500 1,900

&Zt?$£. 
6/27/85 
9/26/85 
9/27/85 
8/26/87 
8/26/87

337CYHG
341DVNNU
341DVNNU
341DVNNU
341DVNNU

<35

<J6
<35
<35

70
<150 
<150

<500

<1.000
<1.000

<4
<4

140-

32
350
210

<500
<500

283 7/17/85 337CYHG
7/23/87 337CYHG

286 7/18/85 341CDKN
287 7/18/85 341CDKN
288 7/18/85 341CDKN

<35 
300 
<35 
<35 
<35

<500 <10
<4 <500

<500 660
<500 440
<500 320

-1:0

<10

<4 
<50 
<50 
<50

<50 
<50 
<50 
<50

<sp

<50 
<50

<4 
<50

<50 
<50 
<50
<4 
5
<4

<50 
<4 

<50 
<50 
<50

30 6
110 <45

1.300 <45
370 <45

I,SQ() <45:

4,700 <4 
140 <45 
<10
<10 <45 
20 <45i&- '<&s

53&

<45

2,400 <4 
2.600 <45

eas

<10 <45
970 <45

10,700 <45
5.300 <4
570 <4

mapQ **

<10 <45
430 <4
<10 <45
<10 <45
<10 <45

100
47

590

310
150

m 
m

97
240
180
120
aw
140

.3

..,__.,

670
76

230
1,200

<25 
<25 
<25 
<25

pB.. <?5
240 <25
<10 <25
390 <25
400 <25
310 <25

53  *?& 

iiiSO <25:

<25 
<25

<25 
<25

^25

<25 
<25 
<25 
<25 
<25

<25 
<25 
<25 
<25

90
30

290

I>TQ 

280

20
20

330
90

IOQ

510
210
180
480

<100 
340

30
1,300

70
1,800

mi 
Ssol

50
50
30
20
90

20

30
360

90
20
20

10
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Table 8. Dissolved trace constituents in water from wells and springs in Warren County Continued

USGS
well or
spring

number
Date of
sample

Hydro-
geologic

unit
Aluminum

(Al)
Arsenic Barium

(As) (Ba)
Cadmium

(Cd)
Chromium

(Cr)
Iron
(Fe)

Lead
(Pb)

Manganese
(Mn)

Nickel
(Ni)

Strontium Zinc
(Sr) (Zn)

fiSKj*.-

302
303
305

306

m

313
314
315
316
317

IP

328
331
333
335
339

?¥
riM

342

346

350
35*

355
357
358
359
371

381
382
384
388
389

8/06/S5

8/06/85 112OTSH
8/06/85 112OTSH
8/07/85 341VNNG
8/07/85 341VNNG
8/07/85 341VNNG

8/07/35
MBS
8/07/85 
8/07/85 
8/14/85 
8/14/85 
8/14/85 

8/*f8| 
$HM$ 
8/28*86:

341VNNG 
341VNNG 
341RCVL 
341CDKN 
341VNNG

8/28/85 341VNNG 
11/26/85 341VNNG 
8/28/85 112OTSH 
9/18/85 112LAKE 
9/18/85 112LAKE 

'W&ffi£*'

tp&ss
3/11/86 
9/18/85 
11/26/85 
3/11/86 
10/09/85 
10/10/85 

H/06/flS

324PSVL 
324PSVL 
324PSVL 
324PSVL 
112LAKE

11/07^81 1l£G&m

4/22/86 
4/22/86 
4/23/86 
5/07/86 
6/25/86

112OTSH
341DVNNU
341DVNNU
112OTSH
337CYHG

<150
<150

200

<150

6/26/86 
6/25/86
e/25/86

6/26/86 
6/26/86 
7/09/86 
7/09/86 
7/09/86

112ICCC 
112ICCC 
112OTSH 
112OTSH 
341VNNG

<150 
<150 
<150 
<150 
<150

<4
<4
<4
<4
<4

<500
<500
<500
<500
<500

.2

.2

.9
<.2
.8

<4
<4
<4
10
<4

<100
580
200
300
130

<4
<4
<4
<4
5

360
90

200
<50
<50

<25
<25
<25
<25
<25

'60S

<4
<4 <500 
15 <500 
<4 <500 
<4 <500 
<4 1,900

,3 

.8

.6

.3
0.5

<4 
<4 
<4 
<4 
<4

120 <4
330 <4
100 <4
240 <4

1,800 <4

<50 <25
100 <25
<50 <25
210 <25
80 <25

<100 
300 
<100 
<100 
<100

ftfl

<100 
170

<100 
100 
340

60
40

m
20 
20 
50 

 =10 

50

ij&
III
11

30
60
10

75



Table 8. Dissolved trace constituents in water from wells and springs in Warren County Continued

USGS 
well or
spring

number

F 390
$&[

,, 302

Date of
sample

:"5SSS®Fi:;
7i|8fl3#
7/09/86
7/23M:

Hydro-
geologic Aluminum

unit

34iVf$iK3
3atVfsBsK3
341GBKN
ft2QP§t*

(Al)
------.-. ---jijgjg

<T5(i

C1;6CI

^50|

Arsenic
(As)

%£:

<«
*

«i*

Barium Cadmium Chromium
(Ba)

liiiioj
<S6fr
<50i(3:
<Si50;

(Cd)    m '"""
.3

 <2

.4:

(Cr)
 ~*m

*4
#*
:*£

Iron Lead Manganese Nickel Strontium Zinc
(Fe) (Pb)

1,&00 <4
m sa
*90 <4

-i4e «
;1; 333 was IftS/Bfr Mlifi(5^Liisiii;i:?:':i^li^;K;l'^: ;.; :-<£j§(pslS&;'^g; l;:;fc;;£i$p;C3L J40 ......**:... ....

394
395
396
401
405

lCi*Oj6.
i 4%:
IF 40$
||: 4Q9-:
;i: :4i:0:

411
412
413
414
422

lllP'lI
IP:*M
il-425
1-426
1:'; 4:2?, ,-,.,.,,

428
429
430
431
432

:i;;:f443  " --'

i *45
!>  452
P *53

454
455
456
459
460

il mr
| :462
i 463
1*14
||>*6&

471
485
492
494

|^4pr"

I as*
|, Sp5

503
505

506

7/10/86
7/10/86
7/23/86
8/13/86
7/23/86
WJ$8if:
ylSSM
7^8j|
lis&BS
'7223/86:
7/24/86
7/24/86
7/24/86
7/24/86
8/05/86

iBissasg
::8i<iQiSiflB8
8/Q6&6
8/06/86

, &DM6 ,
8/06/86
8/06/86
8/07/86
8/07/86
8/07/86

 ^ISjipf"
 **/*: » jnra- 
T:Jy^:*r&ir:'

y^si®
8/14/e^
8/14/S6
8/14/86
8/14/86
8/19/86
8/19/86
8/19/86
8/13/86
S&9&6
S&S/BS
8/19/66
8220$M!>:
8/20/86
12/01/86
8/18/87
10/01/86
12/04/86

iiif
6/6iB/8&
&S4$&
e^sM
6/26/85
6/27/85
7/24/85
6/26/85
8/29/85

337KNPP
341VNNG
337CYHG
341CDKN
112OTSH
i34iGSKN
;I1^J3TSH
1 fgiSt^K
SSiiVTNNQ
' tfe^fSN
337SNNG
341CDKN
112OTSH
112OTSH
341CDKNwm^:
tjseil^h
t^aiiPt1
34^11 Vt*tG
tl^K^C*:..
341RCVL
341VNNG
341VNNG
112ICCC
112ICCC

:l:l:j^$S$fc:
:1^SiiSSJS:
PBi@
341:VMW£5
34WNG
341VNNG
341CDKN
341CDKN
341CDKN
341CDKN
341CDKN
$Ne8KN
341VNWG
lliS^JfSH
341;VN**Q
341VNNG
341VNNG
341VNNG
341VNNG
341VNNG

 liSI
|$2Xi5¥S**
spem
:i34giH
341RCVL
112OTSH
112OTSH
112OTSH
112OTSH

<150
200
200

<150
<150
^:SO;;"

:<t||:
<(5G
-ISQ:
rj;S6:
<150
<150
<150
<150
<150
«Sp
<1®0
<tp
 ^60

,:^....>,j«im
<150
<150
<150
<150
<150

ft " .... : - :**::

.-s
**m
<i:Sfr
-ISO

200
<150
<150
<150
<150

^1;SP
fc*S&
-J^i
*i5t

^
<150
<150
<150
<150
<150

'  ^'^ ^m^ 
urn
*m
 m.

j&sfy
<35
<35
<35
-

<35

4
<4
<4
<5
<4, --   &£: 

«4:-

M
«f?

<K4

<4
<4
<4
<4

10
2&;
*&
11
<4i

<500
<500
<500
<500
<500
 ^iQO;

<ldo.
<$M
<58Q
<660
<500
<500
<500
<500
<500
-iseo-
^G0:

630
<sm

,.,,,,;,.:::::::*&;Sf;:;*§lis;U?
<4
<4
<5
<4
<4

 --viS&J

tsa
<4
-i4

:<4
<4
<4
<4
<4
<4
 <*

s*
^
*4:.

^

7
<4
<4
<4
<4

<500
<500
<500
<500
<500
- 54Q r-

560
<SQ0;

:^stb
:<5£i

<500

1000
<500
<500
<500
<i500:

<SOQ
*m
^SQQ

??s|Ql
<500
<500

610
1,600
1,600

40Q «?0:
,«DG
^SJO

«*
<500
<500

<1,000
<500

<1,000

m.
%

 <5Dl
30

200
250
250
260

.4

.2

.3

.8

.3
 ; :$

-S

>2
:2
^

<.2
<.2
<-2
<.2

.2
<a;

,3;
,s

<?:
;> : vfi^---'

<.2
<.2

.3
<.2
<.2

.:- :*  

«

I

-1

-*J

<.2
<.2

.3
<.2
<.2

^
«*
*;!?
j

.<£
<.2

.6
<.2
<.2

.2
iSiiSfSSiSSSS jy/iSjiOx"""

iaflj
«2
t3

Jl
<10
<10
<10

--
<10

"""<4"""""

<4
<4
<4
<4
«* -"

«4;
m
<4;

«
<4
<4
<4
<4
<4

^
«<
«*

**
Sft>::<4-:- ~

<4
<4
<4
<4
<4

^
-.

«J4

^
:-«4-

<4
<4
<4
<4
<4
<4;
*^4:

<4

«E4

4
<4
<4
<4

<4
<4

SaS^pSSsS" 

<I0
<S0
<so-;
^

<50
<50
<50
<50
<50

140 8
100 <4
380 2
720 <4
180 <4

 .*ip??,K»l*'
?4ife ^
itQQ: '<&

mti VK
*$m *$

160 <4
10,400 <4

210 <4
<100 <4

100 <4
m *4

:ipii: «l
213 *a
*3& fi4

= «B Tsdfo
130 <4
250 <4
100 <4
240 <4
100 <4

« -¥S3Si»S¥!>S

«
-M Ute
!*«<3 &;
35Q: "ft:

260 <4
420 <4
710 <4
280 <4
200 <4
m ^
3|& <«
I^K ^4
300 *4
B- ^* ,
970 <4
160 <4
240 <4
250 <4
170 <4

(Mn)

W
m
m
*m.

, ,. *$&
<50

50
60

390
<50 -vilj
-m
<$fl
60

<se
150
250
70

<50
<50
*OQs

m
<5Q:

^fe «m
110
<50
<50
<50
<50

^iiliiil
~

m
:<s6

to
80
70

100
280
<50

50
:'5G

440
SIB

iS&:
70

550
220
70
50

(Ni)'m
^5
«S2S
*«§
:34,

<25
<25

28
<25

28

(Sr) (Zn)

t:tp  :$$*
**m.. . e&i
<100 60
<100 20
<100 40

290 <10
140 70  -^mf^v~°°:mr^m

 %£
«2&.
<as
 ^
<25
<25
<25
<25
<25
*m
<&&
rfS35

^S
 s, "535*,  

<25
<25
<25
<25
<25 -

ixffiS^^^ili;
TT

 **m
<ss
<%£
<25
<25
<25

33
<25' m.
*^S:
-as*

2y
as»
<25
<25
100
34

<25

<*OIQ SSffi:

-&m m
m mi
$eer %&

<100 150
180 40
110 <10

<100 20
<100 <10
SESOfi. *fflBJ

^e6 *n&
m> t#i
m -mi

*m,., m
<100 <10

440 10
<100 10

180 <10
<100 <10

S:ss:ss*5vx:;:viggJS!*?

*sm 13^1
tOO 20J
m *i
260 60
500 40
440 30
260 20
210 90
MP 2l
Ufa 1:i
« m
sat icl

:*tOO: I^I

440 40
<100 640

230 30
640 20
520 20

'^^^m^^^m^^m^^^mimsimmmi
W <4i, ' ( Pi^ :': "«ir "" '^j *il
  m **&
<iO
*«0 13
<10
<10 <45

60 <45
450
470 46

15
ii&:
2&I
<10
120
<10
250
150

m
m

*$fe m
<25
<25
<25
<35

27

<i£ M
**& s4.

<10 <10
20 <10

<10 <10
<10 230

30 40

76



Table 8. Dissolved trace constituents in water from wells and springs in Warren County Continued

uses
well or 
spring 

number

IBS

Date of 
sample

6/26/85 
6/26/B5

Hydro- 

geologic 
unit

3&i:Qii3?\fct 

34-IV^fl^©

Aluminum 
(Al)

m

Arsenic Barium 
(As) (Ba)

21 m

Cadmium 
(Cd)

*1!0;

Chromium 
(Cr);3

Iron 
(Fe)

;*8S;

Lead 
(Pb)

»..-.

Manganese 
(Mn)

170;

Nickel 
(Ni)

2

Strontium Zinc 
(Sr) (Zn)
. :-<i;Oi"  -      -":> UJJ:;:

522
533
534
535
536

"f*1 
543

545
546
547
549

556

560
561

563

?$&#&>>:

568
569
570
571
lf|::

HI

575
576
577
578
579

B/27/8S
m

513 7/23/85 341CRGS <35
514 7/23/85 341CRGS <35
515 9/05/85 112ICCC <35
516 9/05/85 112OTSH <35
517 9/05/85 341CDKN <35

<1.000 
<1,000 
<1,000 
<1,000 
<1.000"%%m :

m
74

82
430

<SO

"^6 
<50 
<50 
<50 
<50

1,100

140

<45 
<45 
<50 
<45 
<45

58 
<10 <25
76 <25 

140 <25 
<10 <25 
<10 <25

ds

11/05/85 112OTSH
7/16/86 341CDKN
7/16/86 341CDKN
7/17/86 341CDKN
7/17/86 341CDKN

msm
7/23/86 
8/07/86 
11/04/86 
7/23/87 
8/14/86 
8/1*86
s&pal

341DVNNLi
341VNNG
341VNNG
341VNNG
341VNNG

ps 8>i&®6 S&I'MSil-

7/29/87 
7/29/87 
8/21/86 
8/27/86 
8/26/86

112OTSH
112OTSH
112ALVM
341DVNNU
112ALVM

9/08/ee

9/09/86

8/18/87 112ALVM
8/05/87 112ALVM
8/27/87 112ALVM
6/17/87 341VNNG
7/30/87 341VNNG

<35 
300 
300 
300 
200

:?§ W
M iJBi

<1,000 110
<4 <500
<4 <500
<4 <500
<4 <500

IS

10.SOG

<50 
<4 
<4 
<4 
<4 
<4

60
160
100
210
420

<*;
,54.

<4 
5 
5

11

en

2,400

2,200

210
<50
50
90
<50

200

27 
<25 
<25 
<25 
<25

200

<150 
<150 
<150 
200 

<150

<4 <500
<4 <500
<4 <500
<4 <500
31 
IT;

<500

<4 
<4 
<4 
<4
<4
«£;

636
260

450
150
290
100
560

13 
<4 
<4 
<4 
5

m
140

<50 
<50 
<50 
<50 

1,500
iO 

m.

-s

<25 
<25 
<25 
<25 
<25

300 
400 

<150 
200 
400

x -«*

<4 
<4 

6 
<4 
<5

igiM**..:

«5D6

<500 
<500 
1,200 
<500 
<500

 «sSSEEK-          

.4

.5 

.9
/ . ...£ .wsssasfcs

<4
<4 
<4 
<4 
<4 
<4

SftSiiifc*

m^
240 

3.500 
2.000 

550 
54,400

'«*$& * SSQf-:?

<4:

<4
7 

<4 
<4 
<4

wljjjteiaKSSi

,J,
<50 

60 
90 

110 
190

JsSiS&;

j* s

<25 
<25 
<25 
28 
33

      Isjafs*- *

80

'6S
'60

360
<100
<100
250
500
490
22b
-IOP

<100 
200 
240 
260 
220 
220

<100 
480
170
220

ifp
20Q

<150 
200

<150 
300 
400

m
32 <500
68 <500
<4 720
6 790

1
.3 

<0.2
860

<4
<4
5

<4 
<4

510

220
13,900
3,000
1.100
170
740

<4 
<4 
<4 
<4 
<4

22Q

140 
70 
170 
<50 
180

120 
42 

<25 
<25 
<25

140
270
290
380
370

20J

go

210

40
460

450
650

16 
ID

's^^^isi^siiivi^iittw K
6/02/86 341DVNNU
6/04/86 324PSVL
6/04/86 324PSVL
6/04/86 112OTSH
6/16/86 341DVNNU

  -«T&9:s  .

300
<150
<150
<150
<150

--   *# 

<4
<4
<4
<4
<4

:.; :^0&:r;ss ;:

660
<500
<500
<500
<500

**$ :

.2

.5
<.2

.8

.3

sm&?
<4
<4
<4
<4
<4

;;;::?:!:a^Q....
810
260
340
130
470

.:. st; -
<4
<4
<4
<4
<4

...... ?£»$0;:.£.

<50
<50

50
<50

80

.jy^BSi,,,
<25
<25
<25
<25
<25

........,.^t!@li,,,.

190
<100
<100
<100

210

.,,«:;:.!&;

10
120
80
30
20

"SdVi i'SHit1:
J26G- S?9i|S: - - -: :-: : : : :

28
30

20

420

250 40:
2§0 "3:fr

: *36| :::!x :;|*Kiy|:'<i6T''''''''''W

10
30
30

170

180
40
14

20

77



Table 8. Dissolved trace constituents in water from wells and springs in Warren County Continued

USGS
well or
spring

number
Date of
sample

Hydro-
geologic

unit
Aluminum

(Al)
Arsenic Barium

(As) (Ba)
Cadmium

(Cd)
Chromium

(Cr)
Iron
(Fe)

Lead
(Pb)

Manganese
(Mn)

Nickel
(Ni)

Strontium Zinc
(Sr) (Zn)

582

584
585
586

589
590
591
593
594

596
597

599
601
603
605
606

609

614
615
616
617
618
;« 
mi

:e:|?

624
625
626
627
629

w
639
640
648
664
666

tii^e/P.
timffi

*«

12/04/86 341VNNG
12/04/86 341VNNG
6/04/87 341VNNG
5/28/87 341VNNG
6/04/87 341VNNG

<150 
<150 
<150 
<150 
<150

11/17/87 112OTSH
11/17/87 112OTSH
8/18/87 112OTSH
8/18/87 112OTSH
5/19/87 341OSWY

: 1B$$87: " vmgpSN* !:!""-

:ft"/'t'Q7QTt'; " M'I'5/'^rt:'C!:ti.OTKKO/ il efcJM or*

-
-
-
--

1,400
- - ...... ~^.;.

:rr

mm?

5/19/87 
8/18/87 
5/19/87 
8/19/87 
5/19/87 
MM?
mm?

341OSWY
112OTSH
112CLVM
112OTSH
341VNNG
&2l*Stf

<150 

<150 

<150

*i:5Q

7/16/87 
8/25/87 
5/20/87 
8/25/87 
8/25/87

341VNNG 
112OTSH 
341VNNG 
112OTSH 
112OTSH

200

<150

<4

10/15/87 341VNNG
10/21/86 341VNNG
11/05/86 341DVNNU
11/05/86 341DVNNU
11/05/86 341DVNNU

<150
<150

300
<150

300
.-. . . . . .-. w.JV-i'-.iW-v-v.-.v.

<4 520 "
<4 1,100
22 <500
39 6,100
53 2,600

..-..,..,,,.,£,........

.5
5
<.2
<.2

...............

<4
<4
<4
<4

3,000
270
990

1.200
84.000

"<4"

4
<4
<4

26

'"280

50
430

1,100
7,600

30
40

420
220
450

-500
m

<4 
<4 
<4

950
970
860

<4 <500
<4 860

.6 
<.2 
<.2

.3 
<.2

<4 
<4 
<4 

<20 
<4

300 <4 
200
290 <5

1,000 4
290 <5

<25 200 
<25 990 
<25 1.800 

62 14.800 
490

f:*sWS^Pf"llilS|Si 
S&.. £86 S86I 
!$ $%$ t%$

3?im
410 60
670 30
290 <10
670 <10
310 <10

80 <25
70 <25

670 <25
2,200 <25
180 <25

66 520

59 470
81 1,000
<4 <500
<4 <500
<4 <500*m~ 3pr <4 <100 9 <50 <25 <100 40

m
<4 <500
<4 <500

15 <500
<4 <500

6 <500

.9 <4

.3 <4

.4 <4

120 ^4

800 <4

<100 <4

<4 <500
<4 <500
<4 <500
<4 <500
<4 <500

<4 

<4

150 7 

<100 <4

<50 <25

340 <25

<50 <25

456 «^&

70 <25

<50 <25

180 190

180 20

<100 10

<100 

300

50

20

'""" v" 

11/18/87 112DRFT
5/21/87 341CDKN
5/21/87 341CDKN
5/27/87 341VNNG
5/27/87 341CDKN

*1!5!3

300 
<150 
<150 
<150 
<150

iM 1^400
<4 *^OjO
.??'  IP
11 <500
<4 <500

5 <500
<4 <500
<4 <500

.4 <4

.5 <4
0.8 <4
<.5 <4

530 <4
610 <4
110 <5

<100 <10

560 <25
160 <25
90 <25
160 <25

340 40
420 <10
200 <10
460 60

78



Table 8. Dissolved trace constituents in water from wells and springs in Warren County Continued

uses
well or Hydro- 
spring Date of geologic 

number sample unit
Aluminum Arsenic Barium Cadmium Chromium Iron 

(Al) (As) (Ba) (Cd) (Cr) (Fe)
Lead Manganese Nickel Strontium Zinc 
(Pb) (Mn) (Ni) (Sr) (Zn) "668.

688
694
696
700
705

tl&

im 
im 
Irw
715
716
718
719
720

mm

731
733

IP

746
749

750
751

771
775
776
777
778

" %8&

nmm
=*«

<l;S0

,9 
i 

4
4

<*§0
:«5

6/01/87 112OTSH
6/01/87 341VNNG
6/02/87 341VNNG
10/01/86 337CYHG
10/02/86 337CBCR

341VNNQ 
341VIMMG

:6$p2 
6/02/87 
6/02/87 
6/03/87 
6/03/87 
6/09/87

112DRFT 
112OTSH 
341VNNG 
341CDKN 
341VNNG

$timm

M^m

7/15/87 112DRFT
7/15/87 337CBCR
7/30/87 337CBCR
7/15/87 112OTSH
7/15/87 112OTSH

mm?
341COKN

8/06/87 112CLVM
8/06/87 112ALVM
8/13/87 112OTSH
8/13/87 337CBCR
8/13/87 112OTSH

11:20

782 8/13/87 112OTSH
783 8/13/87 112OTSH
784 8/13/87 112OTSH

11/17/87 112OTSH
785 8/13/87 112OTSH

: : . : : : : >:* 

<150 
<150 
<150 
<150 
<150

<4 <500
<4 <500
6 <500

<4 <500
<4 <500

<5 
<5 
<5 
<4 
<4

<150 
<150 
<150 
<150 
<150

<*:

<4 <500
<4 <500
<4 <500
<4 <500
<4 <500

M

<4 
<4 
<4 
<4 
<4

<&

190 <4
690 <5
900 <4
110 6

<100 4

-4
5 

<4 
<4 
<4 
<4 
<4

138

500 
<100 
<100
230 

<100

6/11/87
6/11/87
7/21/87
7/21/87
11/17/87

341VNNG
112OTSH
112OTSH
112OTSH
112OTSH

<150
<150
<150

400
~

<4

110
120
110
100

<500

1,300
1,300
<500

1,100

<.2
<.2

.2
<.2
-

<4
<4
<4

4
~

...................

3.800
3,400

220
-

...........

<4
<4
<4
-

$$i. 
70 
170 
120 
<50

-so

<150 
200 
500

<150 
400

-4
<4 <500 
<4 1,200 
<4 1,100 
<4 <500 
<4 <500

.3 

.3 
,3

390
460
420

<100
<100
m

j
«:£
x2

300
300

5 <500 
<4 <500 

34 
100

330

850
100

<4 
<4 
<4 
<4 
<4

<a

<4 
<4

350 
400 
400 
<50 
<50 
100
ho

500 
<50

<4 
<4 
<4

 ::<$
35
"491

<25

<25
<25
<25
28
25

60
80
110
590
120

$**

460 <25
100 <25
<50 <25
<50 <25
<50 <25

320

<25 
<25 
<25 
<25

<25 
<25 
<25 
<25 
<25 
 m

<25

'me'
150

170 
460 
190 

<100 
100

400

610
160
360
340
140

100
280
260

<100

130

320
460
460

<100
<100

ffil

290
120

 >-ifp: 
30

10
50
20

20
20

20

n

90

m
HBS

m 470;

<4 <500
<4 <500

83 850
110 840
<4 <500

:;:::: :;:::j;:;g:^:?g:i;S;g;:^::g^

79



Table 8. Dissolved trace constituents in water from wells and springs in Warren County Continued

USGS 
well or 
spring 

number

| m
§ 787

L , J5,

790
791
792
793

ssC iTSiit?
? 

  795
;: 7P

798

799
800
801

1" 302

Date of 
sample

:(fW

%$$
  Slat
11/17/87
8/13/87
8/13/87
8/13/87
8/13/87
9/t-5787::

41/1:7/87
|N*$7:

$i/|4/87

8/14/87
11/17/87
8/17/87
8/13/87
8/13/87

8tt3&7

Hydro- 

geologic Aluminum / 
unit (Al)

ffSOTSK:

ilW^N:

!*S!i 7
112OTSH
112OTSH
112OTSH
112OTSH
112OTSH
1$2<^j:i>&Si:^i^^

mm&£
tti^tSH:   :

iSf^p

112OTSH
112OTSH
112OTSH
112OTSH
112OTSH

H2QIM

Arsenic 1 
(As)

11

4

*s
99
18
<4
<4

13
s? iitSlr'-

ISO
<4
4-

150
150
<4
<4
<4
.<*

Barium ( 
(Ba)

630
'^f

5il:::

530
440
170
38

150
:fe54S'¥'S

53S
i

"88

540
550

<500
<500
<500

<5p

Cadmium Chromium Iron Lead Manganese Nickel Strontium Zinc 

(Cd) (Cr) (Fe) (Pb) (Mn) (Ni) (Sr) (Zn)

** *" *H': *:+ M4 *" «

-

, ~, .,,- - - -:- ,. ~, ,.-,.~:.-. , .  . . «  .  .. ,..,.,,«.

-

..

..

-.

-

Ililf^^lR_, ,,,,,,^.,.,,,,,, ^^^^

"'"'"'''s

;::SM¥;:;SP?MgM:;H*: . ~ ' -

..

..

..

..

.r? :^ ^ "' ^" '"' "" 1

200 mm
-55:00

Wi$L
8/17/87 
8/14/87 
11/16/87 
8/17/87 
11/17/87

807
808

809

sro- mm?
8j*3 firt^S? SS^pSiSB:

;mz &w&

112OTSH 
112OTSH 
112OTSH 
112OTSH 
112OTSH

814 8/25/87 341VNNG
SP-050 5/15/85 324PSVL
SP-051 5/16/85 337SNNG
SP-052 5/29/85 324PSVL

5/29/85 324PSVL

<150 
90 
40

<4 <500
77 <500
90 410
26 1,100
27 980

««:

<4 17,800
<4 33
<4 14

 . ......... ..^i| -~^£ -- "gjgj-' " [gig 13$ "4jiii

-106; 26s

J5"

10 34,100 <4 2,200 <25 2,000 <10
<4 <10 <4 <10 <25 0 20
<4 <10 <4 <10 <25 <10 50

.. 23

6/25/85

SP-056 6/26/85 341VNNG
SP-057 7/17/85 324PSVL
SP-058 7/17/85 324PSVL
SP-059 8/07/85 112OTSH
SP-060 10/09/85 337KNPP

<35 

<35

<500 

<500

47

24

<50 

<50

<10 99

<10 <45 
490

<10

160

36 

<25

10

4iS <id
m Hrffi

40

4D 
260

SP-066 11/07/85 337KNPP
SP-067 11/07/85 337CYHG
SP-068 11/07/85 341OSWY

SP-069 11/07/85 324PSVL
SP-070 4/09/86 112OTSH

j!l,.;SS^i!^. ;::::::::::;s:M.^

<35 <1,000 32 

300 <4 <500 0.5

<50 

<4

20
<10 <45 
<10 
370 <4

<10
<25 70

87 
<50 2,000 <100 1,000

80



Table 8. Dissolved trace constituents in water from wells and springs in Warren County Continued

USGS 
well or 
spring 

number
Date of 
sample

Hydro-
geologic

unit
Aluminum Arsenic Barium Cadmium Chromium Iron 

(Al) (As) (Ba) (Cd) (Cr) (Fe)
Lead Manganese Nickel Strontium Zinc 
(Pb) (Mn) (Ni) (Sr) (Zn)

iliii 
illi
'SP-102 

SP-103 
SP-104 
SP-105 
SP-106

SP-111 
SP-113 
SP-114 
SP-115 
SP-116

m

-36 240 s4S

 <£& 

SSiB
41

"mm 
 
lili

fcifr
6/6&/S5 
6/05/85 
6/05/85 
6/06/85 
6/06/85 
6/06/85

341OSWY 
337SNNG 
341CRGS 
337SNNG 
324PSVL

6/25/83 
6/25/85 
6/26/85 
6/26/85 
6/26/85 
6/26/85
mem

324PSVL 
341VNNG 
337KNPP 
337CYHG 
324PSVL 
S41CR8S

SP-131 
SP-132 
SP-133 
SP-134 
SP-135

,|?04/|S .......^^tMG..
SP.123 "4/09/86 li2OfSH 
SP-124 6/19/86 341RCVL

11/07/86 341RCVL 
SP-125 6/19/86 324PSVL 
SP-126 8/06/86 324PSVL

5/21/87 
7/27/87 
8/27/87 
9/09/87 
9/30/69

341RCVL 
324PSVL 
337CBCR 
337KNPP 
337CBCR

500

200
100

<500

<500 
<500

53

74
48

<50 40 <45 25 <25

<50 <10 <45 
<50 <10 <45

140 <25 
<10 <25

50
20

<35

s* 
56

<500 28 <50

s'35

 as- raa

1,400 
<150 
<150 
<150 
<150

<4 <500 
10 <500

<4 <500 
<5 <500

-4 -50$

<150
200

<150
<150
200

<4 <500 
<4 <500 
<4 <500 
<5 <500 

17

*§& 
<4 
<4 
<4 
<4 
<4

<4

4
4

<4
<2

<10 85

1,100
760

1,200
120
140

1 20

<4 
<4 
<4 
<4 
5

5
"5*

<100 <4
<100 <4
170 <4

<100 <4
110 2

15

10
13

46

50
-335;

<10 20

6,900
4.500
4,800

50
<50

580
450
 *s!b
<50 
50

2,000
<50

2

<25 
<25 
<25 
<25 
<25

100
260
300

<100
<100

20
30
40
60

-?&

<25 
<25 
<25 
<25 

3

<100 
<100 
<100 
<100 
100

20
10
20
80

81



Table 9. Volatile organic compounds in water from wells, abandoned oil wells, and one spring in Warren County

[Detection limit and concentrations are in micrograms per liter; --, no data; see table 1 for hydrogeologic unit 
abbreviations]

USGS 
well or 
spring 

number

Wr50

283

389

520

522

561

568

579

594

733

749

573

586

587

SP124

Hydro- 

geologic 
unit

341VNNG

337CYHG

341VNNG

112OTSH

112OTSH

341VNNG

112OTSH

341VNNG

341VNNG

112OTSH

337CBCR

341DVNNU

341DVNNU

341DVNNU

341RCVL

Date of 
sample 

c

7-28-87

7-23-87

7-30-87

7-29-87

11-5-85

11-4-86

7-23-87

7-29-87

7-30-87

7-22-87

7-21-87

7-30-87

7-22-87

11-5-86

11-5-86

11-5-86

7-23-87

11-6-86

11-6-86

11-6-86

11-6-86

11-7-86

Detection 
of volatile 
organic 

impounds

No

No

No

No

No

Yes

No

Yes

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Yes

 |= £ Other volatile 
= E S organic 
.2 <=  § Jl g 8 compounds 
<D S § -5, » g detected but 
Q m 6 § £ £ not quantified

Water wells
1 ni .y « »   « » «

1.0
1.0

1.0
5 _-

.5 1.0 -

o
.0 - 1.6

.0

0   ...

0  

1.0

Abandoned oil wells

100 170 - - - 200 Several alkanes and an 
isomer of cumene

50 1,000 -- 1,200 2,000 400

50 1,100 - 2,100 1,600 700 Various alkanes 
trimethylbenzene, 
and a few cyclic 
hydrocarbons

50 650 -- 750 550 280 Various alkanes

100 1,200 - -- 160 1,100 Isomer of cumene

25 - - 150 - 50

ot;
ft.O

4.O --   -- -- "  

50 1.650 - 250 -- 50 Ethyl sulfide

Spring

1.0 - - -- - - Various alkanes and 
cyclic hydrocarbons

Remarks

Observation well
Observation well
Domestic well
Observation well
Observation well
Domestic well
Domestic well
Observation well
Observation well
Observation well
Domestic well
Domestic well

Sampling depth 
190 feet

Sampling depth 
400 feet

Sampling depth 
700 feet

Sampling depth 
800 feet

Sampling depth 
880 feet

Sampling depth 
160 feet

Sampling depth 
292 feet

Sampling depth 
500 feet

Sampling depth 
880 feet

Spring not used 
for water supply
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Table 10. Daily maximum ground-water levels in well Wr-50, water years 1984-88

[Daily maximum ground-water level is the deepest ground-water level measured in feet below land surface during one 
day; construction information for the well is given in table 5; the location of the well is shown in figure 4c;  , no record]

DAY OCT NOV DEC JAN FEE MAR APR MAY JUNE JULY AUG SEPT

6
7
8
9
10

4446;
«M: 
44.46
44.50
44.51
44.32
44.25

mm

41.14
41.15
41.11
41.20
41.28

''

16
17
18
19
20
21 ?

| ;;:24

26
27
28
29
30
31

41.39
41.44
41.50
41.51
41.57

41.82
41.96
42.00
41.96
41.83

41,65

41.52
41.64
41.64
41.64
41.83
mm

41.82
41.79
41.76
41.82
41.85
42.00

mm
4O9

41/86 
41.86 
41.71
41.70
41.71

44.32

43.70
43.73
43.89
43.94
43.95
43.94

mmw
mm
41.85
41.75
41.78
41.88
41.89

41,83
41.82 
41.65 
41.63 
41.62 
41.55 
fl,54- 

 Ilia

41.64
41.64
41.49
41.22
41.13
41.13

l3.r3t-.-SeiteTibL.T3
4334 
43,92 
43.6D

m,m
42.43

4tm
mm

£~'&'-~j-^M'M-y'Ssv:-

f^^^m

43.90
43.99
43.99
44.09
44.21

44.18
44.33
44.38
44.35
44.34

43.28 
43.27 
43.27 
43.31 
43.33 
43,2 

41.90
42.05
42.11
42.11
i&m

42.34 
42.38 
42.37 
42.27 
42.31 
421&

41.37
41.41
41.41
41.47
41.53

41.99
41.92
41.98
42.04
42.01

43.50 
43.50 
43.57 
43.65 
43.68 
4O?;

44.44
44.50
44.53
44.54
44.47

44.22
44.23 44:^: mm
4434
44.21
44.21
44.20
44.30
44.35

43.79
43.70
43.59
43.53
43.36

43.38
..» 
43.36 
43.31 
43.29 
43.16 
43.07

41.89
41.78
41.87
42.02
42.14

04.46
J&M

mm 
tsim

44.22 43.31 42.63
44.21 43.35 42.60
44.21 43.25 42.52
44.15 43.05 42.28
44.15 --- 42.33
44.29   42.41

19J5 VVzter Yc-or Oct.L^r 1. 1J-4 1.

42.13
42.17
42.25
42.32
42.29

4190
nm tm 

mm

40.74
40.73
40.83
41.07
41.10

42.24
42.24
42.00
42.11
42.19
42.27
42.31

41.65
41.65
41.47
41.24
41.18

39.79
40.03
40.10
40.20
40.29

4p3 'ffiffi

40.65

41.28
41.22
41.00
41.06
41.27

42.15
42.25
42.35
42.35
42.36 
42.38 
SO4 
42,26

40.73 
40.59 
40.63 
40.66 
40.72 
mm

40.28
40.48
40.50
40.48
40.57

40.61
 ta
mm

41.72
41.72
41.76
41.90
41.96
41.93

41.89
41.75
41.74

40.80
40.59
40.43
40.49
40.49

«&76
^Pt 
40.86 
40.97 
41.10 
41.27 
41.29

42.14
42.18
42.17
42.03
41.82
mm

*ps 
to42.13" 

41.95 
41.82 
41.85 
41.89 
4W

mm
42.13
42.17
42.22
42.41
42.51

43.79 44.62
43.81 44.70
43.81 44.73
43.88 44.70
43.99

41.33
41.43
41.41
41.28
41.25
41.21

 3J_1965

41.80
41.82
41.81
41.85
41.88

43.01
43.05
43.18
43.25
43.29
43.25

44.13
44.18

40.68
40.71
40.71
40.72
40.73

- ^^^:i*s*^^iiiiiiiiiiii

41.59 
41.67 
41.83 
41.93 
41.95 
MM

42.96
43.01
42.95
42.92
43.00*m*&$?

42.81
42.83
42.84
42.71
42.59

42.73
42.72
42.50
42.53
42.58

!!!$lii
42/17 
42.26
42.28
42.29
42.34

mm
<sm 
mm

42.17
42.12
42.12
42.25
42.36
42.50

43.05
43.01
42.95
42.92
42.95
42599

42.32 42.63
42.33 42.68
42.33 42.69
42.29 42.71
42.23 42.74

$P$P.~.

42.84
42.82
42.91
42.94
42.94

.mm
42.64
42.64
42.67
42.77
42.79
42.77

42.91
42.89
42.87
42.92

$w
42.25
42.28
42.34
42.39
42.42
42.43

42.87
42.98
43.03

41.94

43.10
43.09
43.30
43.35
43.35
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Table 10. Daily maximum ground-water levels in well Wr-50, water years 1984-88 Continued

DAY OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT

mm
I J 
I J
,,,:,:,: £,

7
8
9
10

iipi Prii

15
16
17
18
19
20

24

26
27
28
29
30
31

ip
 ::,|::::::

6
7
8
9
10

%m

17
18
19
20

P|

23:

26
27
28
29
30
31

43.46
43,43

43.88
43,85

43.45 
43.61 
43.70 
43.72 
43.71 
4p>2

4ta

43.54
43.54
43.61
43.61
43.57
 fPf
 Mi£

41.62
41.65

43:6? 
43.88 
43.97 
43.97 
43.93 
43.93

43M
-'PP 
42.91 
42.64 
42.57 
42.51 
42.36

43,95 42.23

43.91
43.90
44.01
44.01
43.98
43.92

42.24
41.95
41.92
41.83
41.84

41.60
41.61
41.76
41.77
41.86
41.83

ii^piljiiii^liiffi'^jjiii'^^xwt^ tim
41.26

41.60
41.59
41.62
41.66" mm

41.31
41.29
41.17
41.04
40.85
mm

41.45
41.56
41.69
41.67
41.65

mm&

40.91
40.91
40.79
40.78
40.89

41.63
41.55
41.67
41.71
41.86
41.95

41.69
41.57
41.56
41.55
41.65

4&97 
4G.94
*i$&
46:85 
40.89 
40.89 
40.84 
40.74 
40.85

1 JtiC 1 1965 tc SotQ-nbef 30. taae
mm.

4MB 42M 42^25

42.15
42.39
42.52
42.50
42.32
42.32

42.04
42.02
41.96
42.01
42.02

41.82
41.98
42.16
42.14
42.07

42.03
41.92
41.79
41.68
41.63

41.53
41.59
41.69
41.81
41.88

42:27 
42.14 
41.94 
41.94 
41.99
mm

Wi
41.91
41.96
41.99
41.94
41.96

42:26 
42.25 
42.23 
42.30 
42.37 
42,42

42:40 41. &4 41,86 41.96 41 , 2 41.95 42.66

42.60
42.59
42.56
42.44
42.21

42,33

42.06
42.01
41.95
41.91
41.94
41,88
41,88

mm

41.84
41.89
41.90
41.72
41.83
mm

41.71
41.69
41.77
41.76
41.66

42:04 
42.07 
42.06 
42.08 
42.07

41.55 
41.44 
41.47 
41.45 
41.35 
4:1i: *t

42.05
42.03
41.98
41.95
41.78
mw
4O8

42.65
42.68
42.76
42.85
42.92

42.30
42.06
42.07
42.16
42.39
42.45

41.64
41.49
41.64

41.88
41.94
41.89
41.83
41.90

41.39
41.37
41.33
41.41

42.24
42.22
42.22
42.21
42.16

41.47
41.41
41.40
41.51
41.58

41.75
41.74
41.75
41.80
41.86

42.99
43.09
43.22
43.29
43.31

19,P 7 Witor Ycir Ocljbur 1 19B6 toSeoterrto 30 1387
i«^

40.89

40.93
41.01
41.04
40.96
^W
413S2

41.34
41.33
41.27
41.10
41.14

4» 
mm
41;J3&

41.90
41.76
41.61
41.81
41.86
 mm. 
mm

42.03
41.83
41.67
41.83

40.50
40.39
40.35
40.32

40.59
40.62
40.65
40.67

4i:26 
41.27 
41.25 
41.32 
41.45

41.75
41.67
41.60
41.58
41.54

,,:;,::p$|.:..___7

39.83
39.86
39.84
39.96

' :: mm
42.07 
42.02 
42.07 
42.19 
42.24 
mm 
48; &

MM

41.77
41.75
41.68
41.62

40.19
40.32
40.42
40.45

40.91
40.88
40.89
40.97

41.74
41.80
41.81
41.81

41.57
41.63
41.64
41.66
41.68

40.27
40.26
40.41
40.50
40.63
mm

4SM

4i.46 
41.46 
41.52 
41.55 
41.41 
41.52

42.40
42.37
42.32
 .
 
...

41.58
41.58
41.57
41.60
41.59
41.46

40.66
40.64
40.47
40.45
40.38
 

41.07
41.07
41.06
41.05
41.05
41.02

41.87
41.94
42.06
42.11
42.03

41.77
41.82

41.06
40.88
40.83
40.95
40.98
40.98

$1$*:!

43.34
43.43
43.50
42.66
42.35

42.54
42.61
42.58
42.55
42.55

42.19
42.15
42.20
42.22
42.19

41.30
41.28
41.24
41.13
41.19
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Table 10. Daily maximum ground-water levels in wellWr-50, water years 1984-88 Continued

DAY OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT

lift. Water Yc-^: 'w:t:l

6

;,,,g.,:,,:,:,:^^^

7
8
9
10

ilixliiii^lilsilsl

40.64
MM

mm mm
mm

ps mm
-sai*is*ss::
£&$%$&:¥#
 ffiiiEiiitiSS

40.61
40.61
40.53
40.31

40.97
41.05
41.05
40.97
41.13

41.40
41.44
41.43
41.44
41.51

41.38
41.34
41.38
41.31
41.05
mm 
mm

39.64
39.77
39.87
39.89

40.98
41.04
41.06
41.04
41.01

41:33 
41.33 
41.39 
41.53 
41.67

42.87
42.89
42.89
42.89
42.88

,
43:45 "43U69 
43.47 43.81 
43.53 43.85 
43.55 43.84 
43.58 43.89

41.35
1*

mm
J&9&.

mm
tffef? 42,01

16
17
18
19
20
w
m 

I::i4:

27
28
29
30
31

Ji&k
40.11
40.37
40.47
40.47
40.45

40.42
40.42
40.42
40.60
40.60

41.44
41.44
41.47
41.53
41.50
mm

4111; 
4j;42
41.67
41.84
41.86
41.83
41.76

41.27
41.35
41.41
41.41
41.16

40.86
40.94
40.94
40.82
40.79

40.16
40.19
40.09
40.23
40.32
mm

41.03 
40.99 
41.02 
40.99 
40.92 
40i85;: 
*3,63

41.95
42.00
42.09
42.16
42.18

43.12 43.61
43.16 43.60
43.21 43.61
43.20 43.64
43.25 43.64 43.87

'"

*PI 
41.24
41.16
41.24
41.28

40.82
40.66
40.76
40.76
40.68
40.73

*PI
40:71"
40.71
40.72
40.75
40.90

40.91
40.94
40.96
41.01
41.07

42.35
42.43
42.48
42.51
42.52

"43:37" 

43.43 
43.38
43.37
43.38
43.31

43.71
43.77
43.76
43.76
43.76
43.81

44.02
44.05
44.12
44.16
44.16
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Table 11. Daily maximum ground-water levels in well Wr-283, water years 1986-88

[Daily maximum ground-water level is the deepest ground-water level measured in feet below land surface during one 
day; construction information for the well is given in table 5; the location of the well is shown in figure 4c;  , no record

DAY OCT NOV DEC JAN FEE MAR APR MAY JUNE JULY AUG SEPT
19££ Water vL'.-ir: OcfcLsr 1

SSHwJ^IjSiS

4S 75 %49 «&6? 
46.68

	SS3!
6   45.49 45.39 45.82 45.50 45.96 46.07 46.21 46.60 46.55 46.70 47.01
7   45.45 45.39 45.85 45.40 46.05 46.03 46.19 46.52 46.56 46.71 47.03
8 45.88 45.50 45.40 45.88 45.45 46.07 45.94 46.21 46.45 46.57 46.75 47.05
9 45.91 45.49 45.45 45.90 45.50 46.07 45.89 46.30 46.45 46.58 46.80 47.08
10 45.91 45.44 45.46 45.92 45.53 46.06 45.88 46.34 46.42 46.60 46.80 47.10

isfi| :45M 45J34 45;4* 4&9S. 4SS8 "&m 45383
:;g£|i :i<j&9* 4££$ 9&3S 4&9B 4|pa «i^& m& ft6^|il||iip:: ^a

*& «6Jbi 4sM *s3& 45,11 y4§i$S 161? 45^05 ft^|||||ll||||:'; *Bi;6«

16 '4l£gV^^ ^"4552" ""' &M &$6 46.68 46.82 47.16
17 45.98   45.47 46.00 45.76   45.90 46.44 46.25 46.68 46.84 47.20
18 45.97   45.46 46.00 45.77 45.95 45.88 46.44 46.15 46.59 46.78 47.19
19 45.96   45.45 45.97 45.76 45.79 45.87 46.47 46.15 46.46 46.78 47.20
20 45.93   45.45 45.85 45.71 45.81 45.85 46.49 46.16 46.26 46.80 47.20

 "" :22 :45$3: 4|i;4:1 4§i4J6 45^S' 4&$1& ^TS 4|p!S 4&6i 463IKJ
23: 4S.92 45:39 45.43 45:67 45;59 45.77 45;79 46.53 4^-26 46.22 46.83
24 ;4ij3J «&»  4&4? 4W «£f&& J&3& |g$f 4||S fSp 48i;!gS |p& *J3|J|

26 45!79 45^26 4£52 45>0 " 4S'M 45^7? ^89 4£75 46^37 46^42 46.82 -fi-Jg* 
27 45.79 45.18 45.55 45.74 45.72 45.80 46.00 46.77 46.41 46.45 46.80 47.13
28 45.87 45.08 45.58 45.74 45.76 45.87 46.01 46.76 46.41 46.47 46.85 47.13
29 45.88 45.02 45.60 45.85   45.88 46.06 46.76 46.43 46.49 46.87 47.13
30 45.88   45.63 45.89   45.90 46.08 46.76 46.44 46.52 46.68 47.13
31 45.89   45.65 45.90   45.95   46.75   46.55 46.91

	19fi7 Water Yoar --ct^bor 1. 13ae to September 3P. 1987

iiiij^^
._-_.._._._._.g; ._._._._- : i$^|{Tij 46': i4 4Sii9i6i 48-3i'3 4Sii60 46 9@ ^'''ii^^ST^^^^^^fe^^-^^^-^fi'B? 46i8^

3i :4/J33; 4fi;6? 45;SS- 4&8S 46liB. 46M  'i^lili|p|iiilipl; 4817
* ;4&-|b: 4|p: 4Sp -46^4; 4|!3p :4fe^7- 4pi| ^^^ 31p 4&6t 55^

,,.,,. , 4g;gg 46^59 45.84 46^17 46!75 46^74 4̂ ^  - - ^

7 46.70 46.61 45.86 46.21 46.76 46.72 46.20 46.66 46.96 46.60 45.77 46.04
8 46.72 46.51 45.88 46.25 46.78 46.72 46.13 46.68 46.97 46.54 45.82 45.96
9 46.76   45.88 46.28 46.83 46.56 46.08 46.72 47.00 46.55 45.81 45.85
10 46.80   45.80 46.26 46.87 46.54 46.13 46.80 47.04 46.64 45.81 45.80

;::::^::::::^*:::::::::::::::::::;::::i£:2ijfr:A^:!^::^ 4t&'i&&   ''-iJifi^SS.' '-i4i&:S3: &££  SJS^'-il'S'^&'-'&'^ife'SS' :&&::':°iff7:iJW i'Si-i"^ i ^^jfe-fiS:-: : i-'vi: : 45:-fi5 S:-i-::

:-.- .-.---.-.  -'-^;igi--'         - -   - 'ijjffjBij:-'''* ' '-, 4&-J3&- 4S-'76 4i6;:34' 4ifi:̂ iS i -4i&:S?: 4liS-'24  ----   .^^^ .- ^- ..~_~.

- W 46 8A 4S.52 45>96 46.37 a6.gi2 46.SQ 4|^f
J m ^>SS 46,47 45;90 46,39 46;93: 4&M «S^| <%S§ 46^lf 4fr71 4S;94
b;:wW .........::,:4pif ....... 4j&4j ........,4?ii$4: ....... 46>40 ....... -4^i9$:,. .,,...,, liS^^.-.^^ii^....,.. *!^^; ............. ^^_.^J^^._^--|^iii,,,,,,.^,,...,,.,,,^.^ -  --    45.94 46;40" "" "46.96 "" '46!70' """'" 46.38 "" " ^TO   4?^   --^^  --  --

17 46.89 46.36 45.94 46.40 46.96 46.72 46.39 46.70 47.08 46.58 46.12 45.54
18 46.88 46.35 45.95 46.37 46.96 46.73 46.45 46.71 47.09 46.61 46.11 45.39
19 46.89 46.31 45.95 46.33 46.96 46.75 46.47 46.73 47.09 46.65 46.12 45.33
20 46.89 46.27 45.96 46.30 46.97 46.77 46.49 46.73 47.11 46.70 46.15 45.29' :' 43p£ :4ip&g "" 4jS^5 :4jpr ':':':':'X!:::se;sg :'r"-::' M£I :̂ '3&m Hutfr i@M ^Wj&

pw,.-^-:....-,.- ^*^-; 4g:j|g 4jggg^ ''j&M 4jijS; 4$:3S^ 46;Si; -:ip^' ^ifc- ffiM 4i6iil
; 23 46.71 46.22 45,96 46.35 46,36 46.84 46.65 46.82 47:04 46,80 46:21

	9811$ »S,3424

,:,.:.:,,,££,,

27
28
29
30
31

111: "46.64 :

46.61
46.63
46.70
46.73
46.70

4pq

46.64
45.99
45.94
45.96
46.05

...

35
45.97
45.96
45.98
45.97
45.98
46.03

46.41

46.46
46.46
46.49
46.51
46.55
46.56

£5*
46.98
46.98
46.99

...
 
...

46,84 
46.82
46.71
46.64
46.61
46.61
46.58
46.45

Si,
46.60
46.63
46.63
46.66
46.67

...

 :*6i8§

46.85
46.85
46.85
46.85
46.85
46.85

*>P?

K~47/ii ":~
47.18
47.24
47.24
47.13
 .

46.17 45.41
46.01 46.01 45.43
45.90 45.94 45.45
45.82 45.93 45.46
45.78 45.93 45.48
45.76 45.93
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Table 11. Daily maximum ground-water levels in well Wr-283, water years 1986-88 Continued

DAY OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT

$%$jjg?l& 

3

:,:,$,

6
7
8
9
10

- W
16
17
18
19
20

$121:

24

'; 26

27
28
29
30
31

Esl

:: Water yctcberl. 1987toSastcr
45.63
45,88

46,30 46.95
mm

4S&S 
45.49 45.93

mm 
mm 46.30

45.56
45.58
45.60
45.62
45.63
45.65

45.85
45.85
45.85
45.85
45.86
mm
45:64

45.49
45.52
45.55
45.55
45.58
45,61

46S32
mm 
MM...

«6 
mm «e 
mm mm
itim

45.99
46.02
46.05
46.09
46.12
46,15

46.10
46.11
46.17
46.20
46.25

46.41
46.40
46.40
46.40
46.40
46,33

46.08
46.13
46.20
46.26
46.29
46.30

46-27 46.35

46.23
46.22
46.21
46.20
46.18
46.19 
*&:$$

46.39
46.40 
46.42 
46.45 
46.48 
46.50 
445:5?

47.00
47.00
47.00
47.01
47.02

47.24
47.25
47.29
47.30
47.33

SiSraK* ' y.-'.-TX-T.-'M

47.70
47.71
47.71
47.67
47.79

45.71
45.72
45.76
45.79
45.82

45.5$
$w
45.67
45.65
45.67
45.66
45.62

^30

4$ll 45:68
45.70
45.62
45.64
45.62

46.24
46.25
46.28
46.25
46.14
mm

m$® 
mm.

45,50
45,53 mm

46.05

46M 
46.35 
46.35 
46.33
46.31
mm 
mM
46.32
46.31

-W$°
46:i4
46.19
46.19
46.21
46.25

46.48

46.47
46.50
46.54
4$53 
46,6C

"46il5" 

46.10 
46.08 
46.02 
45.96

4p8 
46.60 
4(§:6:2 
46.65 
46.68 
46.70 
46.72
tern

45,96
46.38

mm

47.12
47.14
47.15
47.16
47.17
mm
46,92
46,95
46,98

47.41 fAilf 
47.43 47.90 
47.47 47.95
47.49
47.50

47.55 
«ES4 
47,52

,-*P|: :

45:87 
45.86 
45.86
45.85
45.86
45.86

45.74
45.74
45.74
45.68
45.52

45.56
45.62
45.66
45.66
45.71
45.75
45.75

46.13
46.20
46.27
46.27
46.30
46.34

46:29
46.35
46.36
46.42

46.23
46.20
46.21
46.21
46.27
46.28

46:55 
46.50 
46.47 
46.45

46.08
46.10
46.14
46.20
46.25
46.30

46.85
46.89
46.90
46.92
46.94

47.01
47.04
47.08
47.10
47.11
47.12

47.59
47.85
47.92
47.92
47.83
47.89
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Table 12. Daily maximum ground-water levels in well Wr-505, water year 1986

[Daily maximum ground-water level is the deepest ground-water level measured in feet below land surface during one 
day; construction information for the well is given in table 5; the location of the well is shown in figure 4o;  , no record]

DAY OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT"

13ac Water Year: October 1. 1935 to September 3C.19B6

&   ~- J 40 &J& LSB 8:.3£ BiiiBS 8 S& ifK&l :flJBfe 4-60; 

4   1§ 40 74^ 9 :15 9i3$ 8 5£ 8:Sii> S-:61 IG^Ol SiBJP

6   9.54 7.72 9.25 7.21 8.63 8.98 9.10 9.55 8.98 9.00 9.80
7   9.12 7.75 9.30 7.30 8.90 8.95 9.11 9.18 9.10 9.02 9.85
8   9.05 7.89 9.31 7.50 8.92 9.02 9.20 8.84 9.11 9.08 9.90
9   9.01 8.00 9.20 7.65 8.83 9.01 9.28 8.40 9.08 9.13 9.91
10   8.85 8.00 9.30 7.75 8.84 9.00 9.29 8.38 9.16 9.12 9.95

m   &0S
IS :r 7.72 i,4S 9,40; £2(2 8;jj&; 9s6S S,4& 6.73 MJ" 8JO: tS.Oi*

iiy&
16   7.24 7.90 9.47 8.44 7.60 8.93 9.55 7.12 8.95 8.61 10.11
17   6.83 7.90 9.41 8.50 7.69 8.72 9.60 6.75 8.98 8.59 10.11
18   6.97 8.10 9.39 8.48 7.70 8.60 9.68 6.81 9.12 8.70 10.11
19   7.16 8.20 8.94 8.31 7.88 8.49 9.65 6.95 7.93 8.78 10.13
20   7.51 8.19 8.25 7.81 8.03 8.39 9.55 7.27 6.28 8.85 10.12

24 <  - &Q3 &S2 ^if lift i,§5: 6i40 li@i 7395 r(:£

26   8l02 8.65 7.74 7.80 8.35 8.48 9.75 8.20 7.53 9.25 9.70
27   7.25 8.70 8.01 8.08 8.45 8.50 9.78 8.22 7.74 9.31 9.22
28   7.00 8.80 8.20 8.20 8.46 8.59 9.80 8.32 7.88 9.42 8.91
29   7.05 8.88 8.36   8.51 8.71 9.81 8.48 8.09 9.45 8.80
30   7.08 8.92 8.51   8.68 8.73 9.85 8.60 8.24 9.51 8.74
31     9.00 8.60   8.71   9.90   8.36 9.52
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Table 13. Daily maximum ground-water levels in well Wr-520, water years 1986-88

[Daily maximum ground-water level is the deepest ground-water level measured in feet below land surface during one 
day; construction information for the well is given in table 5; the location of the well is shown in figure 4p;  , no record]

DAY OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT

1 Qbfi Water Yaar October 1. 1385 to September 30.1 SB6

Illhg
«» »««»« ». .., KK... " -

°^38MHWJ

,...........J i......^^^
6

........ ..................  ............................ .....^ ............................................................................................................ .... .........
&.£.** 9.£v

7 , .... _ q 01 R 7R q "anI    W.O I O. I O W.WV

8                   9.45 8.83 9.31
9                   9.43 8.81 9.22
10                   9.20   9.20

''£ ' '"IP'S « »w , rv* «*v   r» frff H* w*«r -R::*fc^t i*£* Qy-Q-'ljjfc-;-.-.-*4j .j-7:r. : ^-, ^  s TTK*. T . ^ _- »w.   «. &.*vnf. ^^ 9XW-:t

16                   8.58 9.10 9.39
17     - - - -   - 4.50 8.61 8.96 9.41
18                 4.63 8.38 9.05 9.42
19                 4.91   8.95 9.40
20                 5.61   9.23 9.30

£pp;il£^ __... .,t^......_,¥,,.,,_,,^ ^

:23   - *    - - - 8>y :8)28 , &f; p£i 
£4 -s* -^ *°s ^ ^ 6:S8 :$^|| » jMg K385
S55 : :  : + %  : : : xWiW:: S :|: : : ::r^5 :  :r^.-:  : : : " *r-r S :'*Wi .:x:>fiS:.. S ........8^E§i. ...... ::^ifiS||j.S:S:S.......!:+"?:.....¥.....£:§j4^i-;..........:^}j|J3::;'

,,^ ,,,,  ^w  mm ^    ,,, ,,,,^,,-,,,,^

27 -   - - ~   - 9.40 8.79 - 9.50 8.61
28               9.43 8.80 8.51 9.51 8.31
29               9.66 8.79 8.66 9.57 8.43
30               9.63 8.88 8.65 9.50 8.50
31 - - -   - - - 9.60   8.69 9.47

19P7 Water Yaar fVtnhflf 1. 19SE to September 30. 1987
x^;;;^^^

>ilil im $m 7i* ^
6:i&4

Sx'SxaKjjfijj; :x¥SSS;Sj;Sj:h : 
 Xtt&J!t&;ft3-sZXfs}ffi&;&!?-

6 6.68 8.50 5.78 g Jg g_2'i
7 6.36 8.31 5.85 8.83 9.20
8 6.21 8.31 5.84 8.84 9.19
9 6.35 8.89 5.73 8.86 9.22
10 6.45 8.91 5.25 8.88 9.26

c. Q4 D. QO: Q rra
D-^v'l P.^C^: tf.tG.iQ

8,55 B,tQ ^97: '%£$

16 7.00 8.51 6.44 8.38 9.32
17 6.98 8.50 6.53 8.41 9.36
18 7.50 8.40 6.50 8.53 9.36
19 7.98 8.28 6.33 8.65 9.45
20 8.43 8.31 6.42 8.78 9.62

22 869 8.39 7.00 9.28 9.61
<£& : r.Tv H^fl'tj i>i6tl': : O. ~<£D: >7; M?

26   7.98 6.75 9.14 9.87 -.- .- . ~-.^,,~^^

27   7.09 6.93 8.95 9.87   --- 9.28 9.17
28   7.27 7.19 7.15 9.86     9.17 9.19
29   7.93 7.39 6.94       9.35 9.20
30   8.20 7.51 7.00 - - - 9.42 8.87
31     7.60 7.24       9.46
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Table 13. Daily maximum ground-water levels in well Wr-520, water years 1986-88  Continued

DAY OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT
1988 Waltir Year: Cctobw-r 1 1 307 to Septefrtoer 3C. 19BB

" --- - "--- ~ ""

Bs:ss^^ws;^ffi:^5:H^Ms!^K^i^'
6   8.31 6.60 9.26 7.30 9.23
7   8.32 6.61 9.20 7.50 9.30
8   8.20 6.63 9.17 8.60 9.25
9   8.10 6.57 9.18 9.11 9.24
10   7.83 6.10 9.25 9.25

                    
ig; **» y}& jyjS
14 *-*!  7.§^ 6<5&;

iiiiiig:: Bis IP &ii -::sjipi!3^
16 """ 8.24 8i:b4 6.27   ^;gg^^^ j^^   9^j§ g^  -§;§§ §;££ SL65
17 8.30 8.05 7.00 7.20 7.11 7.58 9.20 8.31 9.88 9.63 9.65
18 8.36 7.81 7.93 7.20 6.73 7.76 9.43 7.98 9.90 9.62
19 8.37 7.75 8.13 7.89 6.80 7.85 9.51 7.90 9.90 9.60
20 8.43 7.80 8.12 7.81 6.72 7.92 9.55 7.81 9.92 9.58
^ip«^p-^ -   @pp*^ ̂   |p iii in , ; i
23 9^ Bf| ill

4 i %m
26
27
28
29
30
31

9.01
9.00
8.90
8.68
8.50
8.47

7.84
7.83
7.88
7.79
7.68
...

6.67
6.80
6.90
7.26
7.60
7.85

8.61
9.30
9.31
9.40
9.02
8.80

8.70
8.91
9.03
9.14
 .
...

7.41
6.88
6.33
6.20
6.02
6.20

9.20
9.37
9.42
9.42
9.37
...

7.01
8.30
8.57
8.64
8.68
9.01

9.77
9.77
9.78
9.66
9.67
...

9.71
9.79
9.81
9.85
9.85
9.77
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Table 14. Daily maximum ground-water levels in well Wr-522, water years 1986-87

[Daily maximum ground-water level is the deepest ground-water level measured in feet below land surface during one 
day; construction information for the well is given in table 5; the location of the well is shown in figure 4q;  , no record]

DAY OCT NOV DEC JAN FEE MAR APR MAY JUNE JULY AUG SEPT

2
3
4;. 

IM
6
7
8
9
10 - ir

13
: -:,.J4 

"""16*

17
18
19
20

23

26
27
28
29
30
31

:.4:

1^
7
8
9
10

12

16
17
18
19
20

'   21 ;

22
m
M
 s&-
26
27
28
29
30
31

38.63
38.62
38.80
38.94
38.88
38.88

36.38
36.63
35.92
35.46
35.40
35.46

35.62 
35.55 
35.68 
36.03 
36.31 
i-SSW
mm

37.14
37.56
37.96
37.86
37.81
37.60

38.94

3&P 
37.63 
37.39 
37.32 
37.23 
37.12'mm

36.50
36.38
36.32
36.12
35.91

36.25

34.56
34.97
35.36
35.57

mm
3*79"to*
37.35
37.19
36.90
37.33
37.55

lim
Wit-

37.12
37.11
37.10
37.14
36.97

37362:

36>86 
36.71 
36.53 
36.43 
36.57 
36.79

3B.79 
3SM

mm
&m
35*7*

1986 Water Yuar: October 1. 1985 to Septa'-nber 33. 1986 
3f;88
3&8B 
36,84 
36.62
pP 
36.90 
36.92 
36.97 
36.87 
36.91

'
.

"""""""'"
r ; :

mm
35.36^

35.64
36.10
36.09

37.28
37.08
36.99
36.83
36.64

M26 mm

m&
36.31 
36.43 
36.55 
36.70 
36.82 
36,93 
36.83 
36^69
ism 
mm
36.24
35.95
35.67
35.74
35.66
mm 
mm

37.73
37.77
37.71
37.69
37.73

37.70
37.86
38.07
38.13
38.22

mm
38.24 
37.90 
37.51 
37.17 
36.80 

"3W

37.69
37.97
37.95
38.10
38.05

37.16
37.36
37.47
37.52
37.66

lilii 
Hifi
38.20
38.23
38.53
38.24
38.16

mM 
mm 
mm
37.34
37.15
37.05
37.14
36.59

S&54 &m
38.54
38.55
38.55
38.62
38.55

mm
36.85

37.23
37.39
37.50
37.47
37.18
36.96

35#7 
36.61 
35.42 
35.25 
35.08 
34.91 
34.83

34.99 35.11
34.94 35.38
35.20 35.72

36.02
36.32
36.54

36.09
36.25
36.42
36.58
36.73

 sip
mm
37:89
mm
38.09
38.23
38.25
38.26
38.37
38.45

34.53
34.15
33.88
33.68
33.76
mm

37.49
37.47
37.24
36.89
36.42

mm
,3s||
35J91 
36.29 
36.63 
36.99 
37.36

Hiiii:

35.22
35.92
36.43
37.20
37.00
37.15

37.64
37.69
37.79
37.76
37.89

ispfp

38.34
38.32
38.46
38.06

 ;XSH$':#V<i:';'x':':
>:i:S:|:?:;;3pi!88;5xS

38.39
38.39
38.46
38.56
38.33
38.30

iS::3:>*fi:;ijte;S3"""" xv»^t^a>. 38.22 " 

37.83 
37.64 
37.68 
37.67

36.90
15S7 Water Yuar October 1

mm -37|69
1956 to September 3C 1987

aiis
38,24, 
35,7* 
35.21 
34.92 
34.82 
34.66 
34.66

36.64
36.92
37.03
37.07
37.01

34.46

3778

37.74 
37.71 
37.79 
37.86 
37.84 
37385: 
371*

36.97
36.91
36.64
36.44
36.17

34&S 
35.22 
35.63 
35.00 
34.50 
34.35 
33.86

3S|7fl" 

35.58

35.99
mm
37.10
37.30
36.79
36.74
36.72'mm

37,88

37.66
37.58
37.77
37.85
37.96

37:89 36.0G

33,26

33.68
WM
P:4S-

34.73
34.76
34.74
34.94
34.89

3sm

3§Mmm:
35.56
35.45
35.46
35.57
35.74
35.85

37:33

37.12
36.93
36.94
37.03
37.22
arm
37M7
mm

37.95
37.96
38.00
38.08
38.18
mis 
mm

36.45
36.35
36.41
36.36
36.29
36.16

34.55
34.82
35.01
35.20
35.71

37.65
37.63
37.72
37.74
37.73

ssm
38.16
38.12
38.08
38.05
38.02

S&i 37.9*
36.03

m
37;9:3; 
37.91 
37.93 
37.81 
37.80 
37.61 
37.69

38.60
38.63
38.65
38.65

35.90
35.84
35.79
35.72
35.66
35.60
35.54

36.70
36.57
36.53
36.37
36.26

38.16
37.95
37.93
38.13
38.07
38.05

37.80
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GLOSSARY

Alkalinity. The capacity of a water to neutralize an acidic solution. Alkalinity in natural water is caused primarily 
by the presence of carbonate and bicarbonate.

Alluvium. Sand, gravel, or other similar granular material deposited by running water. 

Anion. A negatively charged ion; for example, Cr(chloride).

Aquifer. A geologic formation, group of formations, or part of a formation that contains sufficient saturated 
permeable material to yield significant quantities of water to wells and springs.

Cation. A positively charged ion; for example, Na+ (sodium).

Colluvium. Loose and incoherent deposits of rock debris generally found atthe foot of a slope and transported 
chiefly by gravity.

Dissolved. Refers to the material in a representative water sample that passes through a 0.45 micrometer 
membrane filter. Determinations of "dissolved" constituents are made on subsamples of the filtrate.

Dissolved solids. The dissolved mineral constituents in water; they form the residue after evaporation and 
drying at a temperature of 105°C; they may also be calculated by summing concentrations of anions and 
cations.

Formation. A formally recognized body of rock identified by lithologic characteristics or stratigraphic position, 
or both.

Ground water. That part of subsurface water in the zone of saturation.

Group. A formally recognized body of rock next in rank above "formation," consisting partly or entirely of 
named formations.

Hardness. A physical-chemical characteristic that is commonly recognized by the increased quantity of soap 
required to produce lather. It is attributable to the presence of alkaline-earth elements (principally calcium 
and magnesium) and is expressed as equivalent calcium carbonate (CaCO3).

Homocline. A general term for a rock unit in which the strata have the same dip.

Isomer. One of two or more chemical substances having the same elementary percentage composition and 
molecular weight but differing in structure, and therefore in properties.

Lacustrine. Having to do with lakes or their deposits.

Lithologv. The physical characteristics of a rock, generally as determined by examination with the naked eye or 
with the aid of a low-power magnifier.

Microqrams per liter i^g/L). A unit expressing the concentration of chemical constituents in solution as mass 
(micrograms) of solute per unit volume (liter) of water. One thousand micrograms per liter is equivalent to 
1 milligram per liter.

Milligrams per liter fmg/L). A unit for expressing the concentration of chemical constituents in solution. 
Milligrams per liter represents the mass (milligrams) of solute per unit volume (liter) of water.

pH. A measure of the acidity or alkalinity of water.
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GLOSSARY Continued

Specific capacity. The well yield divided by the drawdown (difference between pumping water level and static 
water level) of water level in the well. It is usually expressed in units of gallons per minute per foot [(gal/ 
min)/ft].

Specific conductance. A measure of the ability of a water to conduct an electrical current. It is expressed in 
microsiemens per centimeter at 25°C. Specific conductance is related to the type and concentration of 
ions in the solution and can be used for approximating the dissolved-solids content of the water. 
Commonly, the concentration of dissolved solids (in milligrams per liter) is about 65 percent of the specific 
conductance. This relation is not constant from water to water, and it may vary in the same source with 
changes in the composition of the water.

Trace element. Any constituent, other than organic, that generally occurs in water at concentrations of less 
than 1 milligram per liter.

Unconformity. A substantial break or gap in the geologic record where a rock unit is overlain by another that is 
not next in stratigraphic succession.

Volatile. Readily vaporizable at a relatively low temperature.

Water-bearing zonefs). Water-bearing zones in bedrock wells generally are fractures yielding water in
sufficient quantities to be noted by well drillers. In wells in unconsolidated deposits, such as sand and 
gravel, water is transmitted in the pore space between mineral grains. Water-bearing zones either are 
generally open to the well and contribute to the well yield or are sealed off with well casing and do not 
contribute to the well yield.
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